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SYLLABUS

Cotulit Harbor, in the Town of Barnstable on the south side of Cape
Cod, conslsts of three interconnected bays that are.extensively used for
recreational boating. The Division Engineer finds that prospective
benefits to recreational boating are sufficisnt to warrant a Federal

project to provide a 1l0-foot deep, 150-foct wide entrance channel from

Nentucket Sound into West Bay; an 8-foot deep generally 100-foot wide
channel from the West Bay entrance through West Bay and the drawbridge

at Osterville to Great Bay; snd an 8-foot deep, 60 foot wide channel

from the West Bay entrance tn Cotuit Bay. The estimated project first

cost is $671,000 {April 1958), with annual charges estimated at $53,700 an
and ennual benefits of $61,200. The benefit-cost ratio is lol.

The r ecommendation is made subject to the requirements that local
interests provide all necessary lands, easements, rights-of-way and spoil
disposal areas; hold and save the United States free from damages; construch
and meintain two public landings; and make a cash contribution of 50 percent
of the first cost of construction, Federal first costs are estimated
(April 1958) at $25,000 for pre-authorization studies, $320,000 for con-
struction and $6 000 for navigation aids. TFederal maintenance costs sare
estimated at $29,200 anmially for channel maintenance and $900 annually
for maintenance of navigation aids. Xocal costs are estimated at $320,000
as the cash contribtution and $1h,000 for construction of the two required
public landings.
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U. S, ARMY ENGINEER DIVISION, NEW ENGLAND
~ CORPS. OF m&mm&s
150 CAUSEWAY STREET
BOSTON 1, MASS.

moe® 10 uly 1958

- SUBJECTs Sﬁrvey_(Re‘vﬁ.ow of Réporﬁs) of Cotuit Herbor, Massachusetts

T0: Chisf of Engineers, Department of the Army, Washingkon 25, De Co

AUTHORITY

le This report is submitted in compliance with the following
resolution adopted Januvary 28, 1947 by the Committee on Public Works
of the House of Representatives, United States Congresas;

"RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE
HOUSE OF REFRESENTATIVES, UNITED STATES, That the Board
of Engineers for Rivers and Harbors be, and is here'by, .
requested to review the reports en Cotult Harber.

' Massachusetts, conbtained in House Dooumemt Numbered 167
Fifty-sixth Congress, First Session, with a view to
determining if improvement of Cetuit Harbor end West Bay
in the interest of navigation is advisable at this time."

2, . A preliminary exemination report submitted by the
Division Engineer on April 20, 1948, was reviewed by the Boarc‘l of
Engineers for Rivers end Harbors, and a survey recommended.
study of survey scope was auﬁmrlzed by the. Chisf eof Engineers on
October 1, 191;80

SCOPE OF STUDY

3o BExtenmsive investigations have been made of Cotuit Harber
for this repert. A detailed hydregraphic survey, ineluding sound-
ings =and probings, wes made te determine the character and volume
of materials te be dredged. Studies have been made of the effect
of the desired improvements on the shore lines of the area.
Aveilable maps and other data pertaining to the harber have ‘been
consulted and engineering and econemic studies made. A public
hearing was held at Cotuit on September 12, 19ly7. This hearing
end othor coenferences with lecal. in‘beres-bs are described under
Improvement Desirede



DESCRIPTION -OF NAVIGATION CONDITIONS i~

ko Cotuit Harbor, lecated en the south shore of Cape Ced,
Massachusetbs, and abutting Nentucket Sound, lies about 6 miles west
of Hyanmis Harbor, and 16 miles east of Wood's Hole. The herbor con-
sists of three interconnected baye separated by two islande, Osterville
Grend ‘and Little Islands. Cotuit Bay is situated to the west, ,Great Bay
to the north, end West Bay to the east of these islemnds. Ootull Bay is
connected with West Bay by & narrow waterway, the Seapuit River, whioh
" lies sowth of Osterville Grand Islapd end separated from Nantucket Sound
by a long sand island mown as Dead Neck. Depths in the three bays and
in the waterways which conneet them range to sbout 17 feet with control-
ling depths in the chammels ranging from 5 to 8 feet.

' 5s The Cotuit Bay entrance to the harbor, which lies across a
shoal between Dead Neck and Popomesset Beach, has been dredged by the
Commonwealth of Massachusetts. The natural movememt of semd in the
vicinity of the emtrence forms a send bar which moves continually. The
natural depth of water over this bar is sbout 3 feet. As a result of
the difficulty experiemnced in maintaining this chennel the West Bay
entrance was also dredged by the Commonwealth. Tn 199, a portion of
the Cotuit Bey entrance chenmel was redredged to 9 fest, with the re-
-mainder lef-b at & controlling depth of 6 fee'l:.

' " 6. The West Bay entrancé has been maintained by the' Commonweslth

of Magssachusetts at about 8 feel for the past fow years. The chammel -’
‘passes between two stone Jetties which extend from both sides of the :
‘entrence into Nantucket Sound. The oastern jetty was extended to the
B-root depth contour in Nantucket Sound ir 1953 in en effort to reduce
maintenance: dredginge The chammel wes lasgt dredged in 1953, and the
controlling depth at the enbrarce iz now about 7 feet. From the West

Bay entrance the controlling channel depth through West Bey to Oster-

ville is 8 feet, through the Seepuit River to Cotwit Bay im 6 feet,

from Osterville to Greet Bay is 5 feet, smd through the Narrows between
Great Bay end Cotuit Bay is L feet.

7. The harbor is mll sheltered from winds and waves from all
-directions, It contains sbout 5 miles of protected waterway and an
srea of over 1,000 scres, Cotuit Bay, West Bay end Great Bay are .

- uged principally by recreational craft end are the scene of consider-
sble yachting sctivity. There ere oyster beds in smra.l locations but
little use has baen made of‘ them in reoent Yyoars.

'8, The mean end spring tidal renges at Cotuit are 2,5 and 3,0
. Peet, respectively. MNinus tides of 2.5 feet occur infrequently. The
leoality is shown om United Steates Coast end Geodetic Survey Charts

numbered 257, 1208 and 1209 and on the meps ecoompanying 'bhis report,

D : -



TRIBUTARY AREA

- The immed1qte‘tr1butary area is’ com] osed of - the v1llages
of Osterville and Gotuit, ‘which.gre sub-divisiions of the towm of
Barnstgble, the counﬁyuseat of B rnstable, M&ss. -The area is a
well kpown. surmer .resgo t possessing some of the finest summer
residgnces or’ Cape Cod, Indugtrial activity is very small. Two
small’ boat building ya;da are located in Ostérville.’ Recreational -
boats of ‘all types up to 50 feet in ‘length afe. built in these yards.
At one time,oyster fishing was engaged in extensively by a large
portion of the permanent population, In recent years this activity
has dwindled to negligible quantities, _

10, .The area is served by a branch line of the New Haven Rail-.
road with direct service to Boston and to New York in the summer
monthso _There is an airport with.commercial flights direct. to
Boston and New York, A network of good roads serves the ares with
connectlons to major hlghways,

' BRIDGES AFFECTING NAVIGATION

11, The waterway: between West Bay and Great Bay is crossed by .
& bascule highway bridge connecting Little Island with the mainland
near Osterville, . The plans for this. structure, which has a horiz-
ontal clearance of 31 feet and closed vertical clearance of 15 feet at
mean low water, were .approved by the Under Secretary of War on
September 19, 1946, This brldge is usually unattended from October.-
to May, : _ .

~ PRIOR REPORTS

12, The only. prlor report a prelzminary examination completed
August 19,.1899 and published as House Document No, 167, 56th Con-
gressy tlst Session, is..the.report under review, This report was
unfavorable to dredglng the Cotuit Bay entrance and removing boulders
in the channelo‘ .

13,' Under the present authority an unpublished preliminary
examination report was.submitted April 20, 1948 and reviewed by the

Board of Engireers for Rivers and Harbors. This report was favorable
to survey s’oudy° -

EXTSTING CORPS OF ENGINEERS PROJECT

14, Yo federal navigation project has been authorized at Cotuit
harbor.,

i



OTHER IMPROVEMENTS

15. For many years, thé Oommonnealth of Massachusetts, i co-
operation with the Town and Uounty of Barnstable, has maintained
channels in Cotuit Bay, Wéa% Bay and Seapuit River., This work in-
cludes the ‘construction of Jétﬁles at ‘the ‘entrance to West Bay,
and ‘shére protection-works. .Thé amounts thus expended to and in-

‘ ‘cludlng 19&6 protectlon aré-as fdllows'

Location . S Local Gontrlbution State Contribution Total
Cobuit Harbor (in- . :~-$h7,3h5v-- : -$112,529 "~ $159,87k

giuding shore prot-
Lction work in amoutit
of $17,000, and dredging
Bluffs Pt, to outer

channal )

West Bay.(includimg 37,516 12,607 162,123

dredging end jetty work) ' :

Seapuit River (dredging) _ 13,000 12,3111 _ 265,111
Tdtals to 1947  $97,861 0 $2k9g2hT $347,108

.16, Since 19h6 there has been considerable work done by the State
and local interests as shown below:

Total
Date Location ' Volume of Dredg;ng_ | Expe~diture
1947 Gptuif_Bay and West | :
| Bay'entrances . lil, 000 e.¥. $3h4,320
1950 WEst Bay and Seapult o ' _
River S . 67,400 ¢.¥. - $68,7L8
| 1953 Wést Bay Entrance o : :
and Great Bay . L6,342 c.y. 53,293
1953  Tengthen east jetty ' S
- .. at West Bay entrance - 35,045
195k Cbtuiﬁ Bay entrance 22,695 ¢.¥, 53,331
1955 Hurricane repairs of’
Seapuit River channel .
and replacement of material -
washed from Dead Neck 29,500 ¢,y 27,730
1957 Prince Cove 103,500 c¢,y. (est.) . 92,265
‘ ' Total 30U, 732

‘J-'p-‘



L 17¢ The Town df’Barnstable maintalns markers in the various
channels throughdut the area and a- 1ighted bescon on the tip of the
Jetty. at the West. Bay entrance. The channel markers consist of
sphierical buoys and barrels,‘ In addltion, private interests have
dredged private:nooring baslns and - short access channelso

TERMINAL AND TRANSFER FAGILITIES

. 18, The two boat yards in the. harbor have four piers at
whlch gasolineg oil: and. other supplies can be obtained, six marine
railways with capacities. tp ‘to LO tons, and storage faclllties for
about 275 boats,.. The Wiarino Yacht Club also maintains a pier at
Osterv111e. ‘There are town 1and1ngs located between the two boat
yards, in Great Bay, and West Bay, :and a town pier at Cotuit, There
are many privately owned - 1andings.‘ Gasoline and supplies are availe
able only at the boat yards, 'There are sufficient hotel- dccomodations
at. both Cotuit. and 03terv111e t0.meet the needs of vismting yachtsmeno

: 19° There is.one pier, operated by a shellfish concern in Cotuit
Bay, w1th facllltles for handllng shellfish, _

IMPROVEMENT DESIRED

20, A publlc hearlng was held at Gotult, Massachusetts, on
September 12, 1947, to determine the nature and extent of improve
ment dgsired by local 1ntereqts, and to give interested parties an
‘opportunlty to .be heard ‘Prasent. at the hearing were private citizens
and representatives: of the: Commonwealth of Massachusetts, the Town of
Barnstable, boat building 1n§erests in the area, oyster growers, and
yacht;ng interestg, . Improvement -of the waterway was proposed by a .
group. qf peErsonsg . made up..of iyachting interests and the local boat yards
in the Osterville .area, .an. operator of a large hotel in Cotuit, and
offigials of  the. Town of Barpstable. They proposed construction of
channels 12 feet desp, .200 . fqet wide into Cotuit Bay and to the head
of Wést Bay; 100 feet wide fitom . Cotuit Bhy through Great Bay to Wést
Bay,.. and 60 feet wide througq ﬁhe Seapuit River,

, 21° At the hearzng, and subsequently, certain local interests
opposed construotlon of: subsﬂantial improvements in Cotuit Bay on
the grounds that adequate ﬂacilltles for recreational boating could
‘better be: developed’ at‘WESt Bay, and that greatly increased boating
in.Cotyit Bay wowld: cauge: a pollution 'problem at the beaches in that
lccatlon. ‘

22, In 1950, and in 1956, local interests were again consulted
as to their desires for improvement As studies made for the prelime
inary examination indicated that mainténance of thé entrance to Cotuit .
Bay. would be difficult, .and as it became .apparent that there was con-
giderable looal: opposition “to major improvement of Cotuit Bay, the
originel proponents withdrew thelr request for the Cotuit Bay entrance
channel. ]

b



BEXISTING AND PROSPECTIVE COMMERCE

23. The only reported commerce at Cotuit Harbor pertains to shell-
fishing. 1In 1947 local intorests reported 29,500 bushels o6f shellfish
shipped from Cotuit. In 1950 the United States Fish . and Wildlife Service
estimated the average annual value of the shellfish industry at 36&,000.
Most of the work involved on cultivating the shellfish beds is done in
small boats with only a few trips anmually by larger craft drawing aboub
7 feet. Local interests reported thet there was very little shellfishing
activity in 19%6.,

VESSEL TRAFFIC

Eho Yo record is kept of vessel traffic in Cotult Harbor. Some in-
dication of the traffic between West Bay and Great Bay may be derived
from the number of openings in the bescule bridge. The record of openings
for 1956 is as follows: 17 in-April, 21 in May, 37 in June, 54 in July,
and 290 in Auwgust. Records were unavallable for September and October.

25. There are essentially two fleets in Cotuit Harbor, one based in
West Bay and Great Bey, the other in Cotuit Bay and the Seapuit River.
The number, character, size and value of craft of the two fleets at present
are shown in Table 1,
TABLE 1

- COMPOSITION OF FLEETS

West Bay and Great Bay Fleet
: "Total Depreciated

Type of Craft Length (feet) Number of Craft Present Value
Outboards © 20 or less 100 $ 50,000
Inboards - 16«25 = 100 250,000
-Cruisers o 25-li0 Lo ‘ 2140,000
‘ Lo-~50 15 187,500
5060 ' 6 _ 150,000

60=75 0 |
75 up : 4 350,000
Seils 15 or less ' 35 - 14,000
' o - 15-20 30 ' . 19,500
20=-30 25 ' 37,500
Auxiliary Sail 30-40 - 7 - 52,500
Charter Boats 30110 L . 16,000
' Total | 366 $1,367,000
572
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TABLE 1 (cont,)

Cotﬁiﬁ Bay aﬁd §é§Rﬁi£_$ivérA

'Total Deﬁreciaﬁed_

Type of Craft Length. = .. Number of Craft Present Value
. (feeti S I )

Qutboards = 20 or less ho $20,000
Inboards 16-25 R b0 100,000
Cruisers ' 20~30 o 12 66,000‘
Sail 15 or less 50 - 20,000

. 15-30 , 15 229500
Avxiliary Sail 50-60 1 00

Total R 166 $ 323,000

 DIFFICULTIES ATTENDING NAVIGATION .

" 26, Navigation difficulties at Cotuit Hafbor are those attendant
on inadequate depths in the existing narrow and winding channela, The

.West Bay entrance channel is exposed to ocean swells which ground oub

boats that would have- adequate clearance in celm water, ‘The chaennels in
West Bay and the Seapuit River are. narrow and. difficult to navigate at.
night or in bad weather, Because 4he channels. from West Bay to Great
Bay are shallow; -very few boats ~go into Great Bay for anchorage,‘

WATER POWER AND OTHER SPECIAL SUBJEGTS

27. The waterway is tldal anid matters of water power or flood |
control are not pertinent to this report,. Local interests objected to
substantial improvements . in. Cotuit Bsy.on the grounds. that increased
recreational hoating would cause a pollution problem at the beaches .
there,  These interests have interposed ho objection to. improvement of
the narrow Seepuit River channel, o : »

28 The Flsh and Wildlife Servlce of the Uhlted States Department
of the Interlor has been consulted as to. p0351b1e damage to fish and
wildlife, :They report that. the local .shell fishermen are not partic-
ularly concerned. with posgsible: ‘direct damage. to the shellfish beds, ex~
cept that the shellflsh may be. smothered by 811t if the work is done dur-
ing the summer. They . algo: bélieve that-a.'large .fleet of pleadure. craft
would cause a bacterial pollution in Cotuit Bay that would reduire ¢losing
the beds to fishing, The Fish and Wildlife Service considers that if
the pleasure boats were not subjected to controls regarding the disposal
of organic waste, the most serions inconvenience that might be expected
as a result of the desired improvement would be thg interruption of

Tem



quahog fishlng during the summer and a delay to ‘the beginning of oyster
operations, No other fish or wildlife resources of any significance
appear to be involved in the project, : _

29, The average annual receipts from shellfishing in Cotuit
Harbor were estimateéd in 1950 to be $30,000 from oysters, $30,000 from
quahogs, and $L,000. from scallops, - Local interests hdve indicated that
the oyster business. tas greatly . declined gince then, . It is not considerad
that the shellfishing industry‘w111 be signlficanﬂhy affected by the ime
provement recommendado _

FLANS .OF IMPROVEMENT 5 '

30, All 1mprcvements desired by lodal interests have been considered
during. the preparation.of this report.. In addition,-modifications of the
desired improvements ‘have algo been congidered, . The extent.of improvement
consmdered for. each 1ocat10n in the harbcr 13 descrlbed below.

31 Wbst Bay Entrance Ohannel Local interests requested a 12-foot
deep and 200-foot wide entrance .channel, extending northerly‘frcm Nane
tucket Sound into West. Bay,. Altermate 1mprovements considered for this
entrance consist .of 10 and 8-faot deep channela, 150 feet wide, extending
in a northwesterly direction from Nantucket Sound to the tip of the easterly' -
Jetty at the entrance and then northerly 1nto West Bay, o

32¢ Although an entrance channel hav1ng the same depth as the pro-
tected channels would have & lower initial.cost because of the exposed.
Jlocation of the channel and the reduction in effective depth which would
result from waves, it is considered that the entrance channel shounld be
2 feet deeper. than would be. needed in a protected area,  Without this
additional depth the ocean swells. that frequently occur here wodld.
restrict the use of the channel and as a result 1imit growth of the .
recreational use of the harbor, .

33, Consideratlon has been given to the desirability of extending
the present Jetty on the ‘east side of the. West Bay eéntrance in order to
reduce .channel maintenance, However, the data now availsble are not :
adequate to permit a reliable evaluation of the, effect that a jetty X
tension would have on the .rate:of :shoaling in the entrance channel. It
has been estimated that. the 10 foot .deep, 150 foot w1de channel. would
shoal at the vate of 7100 cubic:yards of materlal per.year and the 8 foot
deep, 150 foot wide channel would shoal at the rate of 5,400 cubic yards
of material per year, . Most of. this shoaling .would occur in the. 2,600
foot long section seaward of the present jetty. The above estlmate is
congidered conservative and accurate enough’for evaluation of maintenance
of the channel, but not reliable enough for use in estimating benefits
to justify extension of the jetty,

ﬂaﬂ



3L, Wesgt Bay to Great Bay Channel, Local interests requested a
12-~foot .deep channel 200 feet wide from the West Bay entrance channel
through West Bay and the drawbridge at Osterville to deep water in
- Great Bay. Alternate improvements considered would provide an 8-foot
br 6-foot deep charmel 100 feet wide. All charmels have been narrowed
$6 the existing 31 foot horizental clearance at the drawbridge, To
Yeave berthing space at the présent Osterville terminal facilities.
4he .channels have been limited.to.a width of 60 feet for.a distance
of 850. feet north from ‘the. drawbridge.

35° Seapui$ River Ghannel, Local interests requested a 12-foot
deep .channel, 40-feet wide, from the West Bay entrance channel through
the Seapuit River to deep water in. Cotuit Bay. . Alternate improvements
considered would provide 8-foot and 6-foot channels 60 feet wide, In
general; channel width of 100 feet is considered necessary for safe
navigation by sailboats in open areas. About 30 pergent of -the boats
now in the harbor are .sailboats, Because the Seapuit River is. rela~
tively sheltered and. navigation easier because the banks. are riear the
channel, a channel width of 60 feet is. cons1dered adequateo

36, Dead Neck, which lies between the Seapult szer and the Sound,
has been broken in the past by erosion and wave.action, - Future break-
throughs could be prevented by building up the .outer. beach of Dead Neck
with construction and meintenance spoil from the navigation improvements,
Use of Dead Neck as a spoil area has been considered as part of improve-
ments of the Seapuit. River. channel : . :

. 37° Nerrows Channelo Local interests requested 8 12ufoot deep
channel 100 feet wide ‘through .the Narrows between Cotuit Bay .and Great
Bay, Alternate channels. 160 feet wide and 6 feet or 8 feet deep have
2lso been considered

. 38, . Plans of Improvement, Nine alternste plans of improvements
have heen studied‘in;detail,..The improvements desired by local inierests
were consideréed ag Plan A, ‘Other plans, with various modifications of
channel locstions and depth, were consldered as plans B through I. The
plans considered are summarized in Table 2a




~ TAELE 2.
' SWMMARY OF mpaovmmms GONSIDERED

DQELL_Of Cngnnel (in feet)

' " Total Length of
Entrance Wést Bay to Seapuit ' Narrows Channels in Plan

Channel.. Great Bay River ' (mlles)
Plan A -2 12 12 12, 5.2
Plan B 10 : : 8 ‘ - )—l-o
Plan C 10 8 - - 2,6
Plan D - 10 8 - 8 363
Plan F 10 8 6 - - L.2
Plan G 8 6 6 T - ol
Plan H 8 6 o= 6 3,2
Plan I 8 6 6 6 - b7

- 39, The costs and benefits of all plans considered in the study are
included in detail in the Appendix, On the basis of evaluated benefits
and costs Plah B appears to be the most favorable plan of improvement,
Therefore, details of costs, charges and beneflts have been 1ncluded in
the text of this'report for Plan B,

SHORELINE CHANGES

Lo, It is conszdered that dred 1ng the desired channels in Cotuit
Harbor would have very little effect/on the adjacent shore lines, The
erosion of Dead Neck just west of the West Bay entrance is not expected
to increase as a result of the deepey entrance channel, The outer .
beach of Dead Neck should be used as & spoil disposal area for dredged
material to build up ‘the Neck and protect the Seapuit River channel, Such
use would not make a major change 1n the shoreline and would peduce the
effect of the present erosmon, , oo . '

-REQUIRED ATDS TO NAVIGATION

41, The United States Coast CGuard has been consulted and has ade
vised that additional aids to navigation will be required. For Plan B
it was estimdted that 8 ¢an buoys and 7 mun buoys would be required at a
first cost of $6,000, The armual maintenance cost for aids to navigation
for Plan B was estimated at $900,

«10=



ESTIMATES OF ?IRST cosT

2. The eatimatés of the first oost for all plens of improvement
considered in this. report are presented in Table 3. Prcbings taken for
the study indicated that all dredging would be in mud éna send, Dredging
quantities were oomputed in terms of in place measurement with 1 foot
of overdepth and 1 on 3 side slopes. Dredging costs are based on hydraulic
dredging with prices current in April 1958. The estimated first cost of
construction for Plan B, the recommended plan, is detailed belows:

Project Constructions:

Channel Comstruction, Dredging 335,000 cey. $595,000
: (including contingencies)

Pre-Authorization Study Costs 25,000

Engineering and Design o 9,000
Supervision and Administration 36,000
§565,000

Qther COnstfuctiong .
Aids to Navigation ' 6,000

Total estimated project cost (April 1958) $671,000

- TABLE 3
ESTIMATED FIRST COSTS OF CONSTRUCTION
ALL PLANS
Plan First Cost of Conmstruction Navigation Alds =~ Total
{incl, overhead & cont,)

A $1, 495,000 $7,000 $1,702,000
*EB 665,000 6 000 671 000
c 145,000 , L;,ooo . bh%ooo
D 5359000 5,000 540,000
B 735,000 7,000 742,000
F 535,000 6,000 541,000
G 325,000 6 ,000 231,000
H 265,000 5.000 270,000
I 360,000 7,000 367,000

% Recommended plan,
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ESTIMATES OF ANNUAL CHARGES

_ h5o Bstimates of the annual ¢harges for all plans of improvemmnt
studied in this report are presented in Table h Annual charges have.
heen computed using a proaect life of, 50 years and an interest rate of

2.5 percent., Channel meintenance costs are based on estimated shoaling
rates. The plam B annual shoaling rates are 0.3 feet in the entrance
channel, 0,08 feet in the West Bay channel and 0,17 feet in the §eapuit
River channelo The estlmated annual charges for Plan B are detailed belows

Projsct Constructlon~

Interest ($665,000) (0.025) | $16,600

Amortization ($665,000) (0,01026) . 6,800
Maintenance dredging
{13,000 c.y. & $2.25/c,y.) 29,200

2

Alds to Navigation:

Interest & Amortizabtion 200

Maintenance ' ___299

$1,100

Total Ammual Charges (April 1958) $53 ,700
' TABLE L

ESTIMATRES OF ANNUAL CHARGES

ALL PLANS

Plan Progect Construction _ Navigation Aids Total
A $113, 000 $1,300 sllh 300
*B 52,600 1,100 53,700
c 38,000 ; | 710 , 38,710
D L3,000 _ 870 T b3,870
B 56,900 = - . 1,300 ‘ 58,200
F 47,300 1,100 48,400
G. 3l,100 1,100 35,200
H 27,100 870 27.970
I 36,500 ' 1,300 37,800

* Rocommended Plan.
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- ESTIMATES OF BENEFITS

L)i. Benefits from improvement of Cotuit Harbor would accrue to
existing and prospective recreational boating. Benefits were evaluated
for the desired plan of improvement and for all other considered plans.
Benefits for plan "B", the plan having the highest benefit-cost ratio,
are evaluated in detail herein. .All other plans were evaluated by
similar methods and are shown in Table 8

L5 Geographically the harbor is separated into two general areas
of which the combination of Great Bay and West Bay may be considered
one ares and Cotult Bay-Seapuit River the other. Two separate flests
are based in these areas each of which would benefit in different degree
from en improvement, For this reason benefits have been evalusated
separately for each fleet and the totals combined to compare with overall
cost of improvement. :

Lé. The computation of benefits for the existing fleet entailed
comparison of the percentage of the ideal anmual for-hire return which
the fleets now eoxperience with the percentage that would be sxperienced
after improvement. In general, the ideal return for recreational boats
varies according to size and type of boat, and is expressed in terms.
of percentage of the average depreciated valus of the boat. For this
reoport the idesl return variled from 13 percent for outboard motor boats
to 8 percent for the largest oabin' crulser. In arriving at the presdnt
value of the ideal return, consideration was given to such factors as
deficiencies in present chamnel requirements for lemgth and draft of
individual types of boets, i.e., depth, alignment of channels and
acceasibility of the harbor, Determination of the present value was
predicated on the extent to which these deficiencies preclude optimum
use of the harbor. Future value represents the value to be enjoyed
after an improvement of the harbor eliminates or reduces the deficiencies.
Benefits from this source for plan "B" are estimated as $11,600 for the
Great Bayéﬂbst Bav ares and$l, 670 for the Cotuit Bay-Seapuit River area;
a total of $13,270 for the harbor. The bemefit is reduced by $L0O

to allow for boats on crulse leaving a net total of §le, 870 ag “shown,
in Table 5. ’



TABLE 5

]
E
! BENEFITS - EXISTING FLEET
GREAT BAY - WEST BAY FLEET
PLAN "Bn
Type ' No. Depreciated Percent Return ‘ ON CRUISE
of = Length of Value % of Ideal Value Av, B of '
Craft. £, Boats. Av,  Total.. Ideal. . . Pres, Pature = Gain. : Days .Season Value
Outbl'ds  20-less 100 500 . 50,000 13 . 100 100 -
Inbtds 16-25 100 2500 . 250,000 - . 10 . 100 100 -
Cruisers  25=40 4o 6000 2ho,000 - 9 100 100 - o -
~ Lo-50 15 12500 187,500 9 % 100 0.9 1690 2 1,2 20
< 50=60 6 25000 150,000 8 85 . 100 1.2 1800 3 - .1.8 30
- 60-75 - 50000 o - 8 95. . = - L -
- - T5-90 L 87500 - 3505000 8 70 95 - 2,0 T000 ER 7Y 30K
Sail 1t -less 35 hoo 140,000 12 100 100 L - :
15-20 30 650 19,500 12 .95 100 06 120
20~30 25 1500 37,500 1 90 100 11 W10 . |
Aux Sail = 30-40 Y/ 7500 52,500 9 90 100. 0.9 L70 7 h.2 20
: - 19000 - : 80 95
o R - 25000 - 70 - 90 ,
Charter  30-40 L L4000 16,000 8 90 100 0.8 130
: +11,600 $370
_ COTUIT BAY - SEAPUIT RIVER FLEET
Qutb'ds  20-less 4o 500 20,000 13 100 100.
Irb'ds.  16-25, Lo 2500 100,000 10 100 100
Cruisers .= 20-30 12 5500 66,000 . 10 100 160 .
" 30-45. 8 %000 72,000 . 9 95 100 0.5 360
Sailboats 15 -less 50 Loo 20,000 12 100 - 100
" 20=-30 . 15 1500 22,500 12 80 100 2.2 500 '
Aux Sail  50-60 1 22500 22,500 9 70 100 3.6 810 T ko2 30
' ' - TI87T0 ‘ 30
Totals 532 $L00

Total Benefits to Existing Local Fleet =

(

13, - '
$13,2 ° = $hoo = $12,87"
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L7, Over the years: Cotuit Harbor, located in a rapidly grow1ng
summer resort area, has: enjoyed a considerable growth of recreational
boating activity, In the last decade the fleet has been increased by
the addition of approximately 232 boatsy; a rate of slightly over 23 boals
per year, While it is not considered that this rate will prevail indef-
initely, it is conservatively estimated that, even without improvement,
normal expansion of boating in'the next flfty years will add an equal
amount of boats to the. area as is now present,. Since this addition
will double the present fleet during the anticipated life of the project,
benefits have been evaluated for these boats, and are estimated to equal
one half of the beneflts ‘that will aceirue to: the existlng fleet or $6,h50
annually, ' . - . o

h8 A8 a result of field investigatlons and advice from local
interests, it is estimated. that. 59 boats will be added to the fleet im-
mediately after inprovement .of the. harbor,. - Of these boats it is estim=
ated that 30 would be new.and 29 would transfer from other harbors,
Benefits for the new.boats have been computed on the basis of their
receiving the major ‘portion of the ideal for-hire return, Details of
the benefits thus computed for plan "B".are shown on Tsble 6 and.are.
estlmated to total. $35,220 annually,‘ S - .

. h9, Beneflts for the 29 transferred boats have also been com.puted°
Some of these boats .dre. owned by residents of the nearby area.and ‘kept
in.deeper harbors .as.far away as Plymouth and New. Bedford, Others are
owned by. summel residents..of. other New England areas that would move to
Gotuit if the harbor were. adequate, Because these owners are now con-
aidered to be receiving more return at their present logcation than they .
would if based in the unimproved hsrbor of Cotuit, the benefits to be
derived will not. amount t6.as much as the gain for equivalent boats .
presently based. in Cotuit, It-is estimated that the gain to the boats
transferred will amount to two-thirds of the gain to the equivalent
Cotuit based boats, The. yotal beneflts for transferred boats will ‘thus
amount to $h210 for plan VBY,



TABLE 6

1
]
?\ BENEFITS FOR NEW BOATS ADDED TO FLEET
AFTER . II"IPROVEMENT
FLAN "Bn |

Type No. - _ Percent Return . On Grﬁise

of Lefgth. = of = Depreciated Valme = . % of Ideal Valne 4 of
" Craft. Ft, Boats.. Av. Total . Tdeal  Pres, Future Gain  $° " ° Av, days Season Value

GREAT BAY - WEST BAY FLEET

Cruisers 116-50 $12,50a $37,§oo . 1oa . 3380 Lo

- 3 9 Q 9 ‘ 2 L 1.2

- 50-60 1. . 25,000 25,000 8 0 00 & 2000. .3 1,8 . Lo

T 60STS 1 50,000 50;000.. 8 0 95 7.6 3800 1 4.2 260
Sailhoats  20-30. 5 25000 . 10000, 11 0 1000 1. 1o - - -

Aux,. Sail 30-1i0 5 15;000 . 75,000 9 0 100.. 9 6750, T . he2 290

o ho‘-go 2 28;000 hg-,ooo g 0 95- g.—_é 3ghho 7 k.2 130

Charter 30-440 1 000 »000 0 100 0 -
Totsl .18 T BE,s00 | . ®™e 860

COTUIT BAY-SEAPUIT RIVER FLEET |

Cruisers 30-45 1 10,000 10,000 9 0 100 9 900 1 0,7 10

115-60 2 25,000 50,000 8 0 100 8 kLooo 3 1,8 70

o 6075 1 50,000 50,000 8 0 95 .6 3800 ' h.2 160

Sailboats 20-30 3 2,000 6,000. 11 0 100 . 11 660 - A T

Aux Sail . 30-L0.. 3 15,000 . 45,000 9 0 S 100 .9 hoso. L1 k2 170

' ho-lslg.. 1 23,000. 23-,.090:_ g o 100 tg.. 1201'3»- T L.2 70

Charter. 30-L0. 1 ,000 . 8,000, 0. It 6ho - - -
| 12 T 159000 - . 15,650 . T8O

Total 30 “$1434,500 $36,360.. . | $1140

Total Benefits = $36,360 - $11ho = $35,220




. 50, Transient craft presently visiting the harbor average about
25 boats weekly for stays-of 2 to 3 days, Over.the boating season of
165 days this atiounts. ts. 1500 boat-days. -These transient c¢raft are
equivalent to Fol locally basgd hoats. PFuture transient vis:.ts, due to
normal growth of: bcating, are estimated to be 50 ‘percent of this total
or 750 days. Increase.in visitation .of transient craft because of im-
provement is estimated at sbout 19 percent of the present volume or
280 days. The. an'l:ic:Lpated total of 2,530 transient boat-days is equiv-
alent to 15,3 locally based boats, Présent transient craft consist
chiefly of the larger classes of boats that enter primarily for service,.
Benefits have been evaluated for transient craft equivalent to 13,5 :
locally based boats. The computation of benefits for present and future
transient eraft under Plan B is sho'pm in 'I‘able Te

a7



TABLE 7

BENEFITS FROM TRANSIENT CRAFT (PRESENT & FUTURE)

' Presently Visiting

FLAN wB®

. Additionsl Visitors
hAt.’c.rac?ted by Improvement

Type Length Average - . Average _ .

. of in . Depreciated Boat' . Percent Depreciated Boat  Percent
 Craft, feet  Value - Days Return  Value Value Days. Return - Value
Cruisers 25-h40 = 6,000 200 i - - - < &

ho-50 12,500 300 0.9 210 12,500 20 0.6 10.
50-60 25,000 200 1,2 360 25,000 Lo 0.8" 50
60=75 50,000 100 1.2 360 50,000 50; 0.8 120
Sailboats 20-30 1,500 100 1.1 10 2,000 20 0.7 -
Aux, Sail 30-h0 12,000 500 0.9 330 15,000 Lo 0.6 20
Lo-50 18,000 100 1.2 130 20,000 60, 0.8 60
50=60 - - - . 25,000 _ go ) 1.1 “ 80
Total =~ 00 $1Loo 280 " $3L0
Boat No. Equivalent
,,,,, Days . Liocal Bogts Benefits
Presently visiting 1300 7.9
50% Normal increase. . 650 3,9
Increase due tq Flan B 280 B Py S
¢ (€




51, Cotuit Harbor is a very well sheltered harbor and is conveniently
located with respect to Nantucket Sound. - At present it is used to a limited
exteént .as a harbor of refuge by small boats from less. protected nearby -
harbors. It is considered that improvement: will enable larger boats to
utilize the harbor.for. refuge. Although there .are insufficient data
available to mgke: 3 reliable monetary estimate of benefits.to ‘Ye detived
in this respect, it is estimated that ﬁhese would be gmall iv view of the
availability of adequate facilities at Hyannis Harbor ‘and Wood's. Hole,
Therefore, no benefit is indluded for the value of Cotult Harbor for
refuge. ‘ S : ,

524 . Addltional benefits, Which have not been evaluated monetarily,
are those attributable to elimination or reduction of vessel damage, As
no claims of vessel damage were made by local.interests, either at the

‘hearing or.subsequently, it: is.considered that damage to vegsels resulting

from present harbor conditions is negligible, -Commercial fishing in this:
locality consists entirely of oyster and quahog fishing; Boats used for’
this type of fishing are small shallow-draft vessels, principally. powered
by outboard motors,. No beriefits will agcrue to this type of boat.. Three
or four trips & year of boats carrying: seed eystere to the harbor: are’ made,
Since: these bosts are of: relatively ghallow-draft,. it is considered that’
benefits to be derived from the three or four trips made are negligible,

53° Malntenance.of‘the Seapuit River.ehannel is dependent on the
protection provided by Dead Neck.. The plans.of improvement including the
Seapuit channel include disposal of speil from construction and maintenance
on the outer bsach of Dead Neck to.prevent a breskthrough. Local interests
have offered the use of private beaches. on West Bay and Great Bay for
spoil disposal, Because these shores:are now. completely developed with
expensive residences it is not expected. that a materisl increase in prop-
erty value would .result from spoil disposel, It is therefore considered
that no land enhaneement benefit should be credlted to the 1mprovement.

'Sh} Benefite for plan "B" are sﬁmmarized belew"
| Benefits to 1ocally'based craft

‘Existing Fleet (inereased dse of 115 boate) . $12,890

Future Normal Growth (increased use of 58 boats) 6 SL50
‘New Boats. (30:boats added because of iiprovement) 35,220
Pransferred Boats (29 boats added because of. 1,210

improvement)‘.

1%



Benefits to Translent Craft

Present transient fleet (increased use of equivalent to 1,400

. 749 local boats)‘
Future mnormgl: Crowth: (increased‘uae of eqnlvalent to. - 700
3.9 local boats" N o
New (equivalent +0.1.7 1oca1 boats added because of - 340
. improvement) A . o
, . $61,210

Total Evaluaiéd‘Benefits
COMPARISON OF BENEFITS AND COSTS

55, The total constructlon costs, annual charges, and annual benefits
and the benefit-cost ratios for all pians of improvement considered in this
report are showm in Table 8, Plan A, the plan desired by local interests,
shows an unfavorable. benefit-cost ratlo. Plans B, D,and E , 31l plans
with 8 foot deep channels in the protected areas show favorable benefit-
cost ratios, Flan B has the highest ratio, Plans G through I, all plans
with. 6=foot deep channels in Wést Bay and Great B&y, show unfavorable benefit-
cost ratios, .

20w
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TABLE 8 -
COMPARISON COF BENEFITS AND COSTS _
Flan 4 #FlanB PlanC Fland HPanE FanF Fan G Plan H Flan I
Channe} Depths (feet) - ] :
Entrance 12 10 10 10 10 10 8 8 8
West Bay-Great Bay 12 8 8 8 8 8 6 6 6
Seapuit River 12 8 - - 8 6 6 - 6
Narrows 12 - _- 8 8 - - -6 6
Total First Cost $1,702,000 671,000 Lh9,000 540,000 7h2,000 SK1,000 331,000 270,000 367,000
Total Annual Charges 114,300 53,700 38,710  Lk3,870 58,200  LB,h00 35,200 27,970 37,800
Total Anmusl Benefits 6h,590 61,210 38,380 18,830 61,210  Lk,580 13,550 10,250 13,550
_Benefit to Cost Ratio © 0,57 Lk 099 LAl 105 0.92 0,38 037 0,36
-Locally Based Boats . ‘ _'
Total Number 859 857 830 8ko 857 ak2 815 807 815
Number Benefited 234 232 170 189 232 217 178 135 178
Transient Boats
Total number of equivalent 15.4 15.3 15.3 15,3 15.3 15.3  13.6 13.6  13.6
local boats
Number Benefited 13.6 13.5° 13.5 13.5 13.5 13.5 6.4 6.4 6.l




56, Comparison of Plan B to Plan G, whose channels differ by 2 feet
in depth, shows the effect of the deeper channels on benefits, Under
Plan G,178 Llocal.and 6,.lf-eqhivalent’ trandieht boats would receive $13,550
in benefits, Provision of Plan B, £eaturing the deeper channels, would
increase the benefits to the. above boats by:$10,620. In addition, 12
local boats, and 5.l equivalent transient, which are included in the
fleet of Plan G, but would not receive any benefits under this plan,
would be benefited under Plan B by. $2 Sho.‘ Furthermore, provision of
Plan B over Plan.G would result in' the addition of 4% local and 1,7
transient boats with benefits in the amotiiit of $34,500. Under plan B,
therefore; benefits of $61,210 would accrue to.232 locally'based boats
and to transient bcats equlvalent to 13 5 1ocdlly based boats.

PROPOSED LOCAL *COOP-ERATION

57. Local interests should provide without cost to the United States
all lands,- easements, rights—of—way*and suitable spoil disposal areas
for the construction and maintenance of the project when and as requlred
They should also hold and save the United States free from daméges that.
may result from the constructlon wcrks and maintenance of the projecta

586 The present townaowned public 1anding facilities are not COnm
sidered to be adequate. for’ the needs of recreatlonal boatlng which will
develop as a result of improvement of the harbor, It is considered that
two additional public landings with adequate berths will be. necessary.,
Initial construction ¢ost. of these landings. is. estimated at $1k,000,

One of thege 1andings shculd be 1ocated in: West Bay, -southeast of the
drawbridge, and ‘the other in the ares northeast of Point Téabella in
Great Bay, It is also considered that local. interests should. continue

to maintain the present landing. facilities, expanding them as future
needs develop, The. cost of the publmc 1and1ngs is. conszdered to be gelf-
1iqu1dating, i . ; “

59.. The benefits tc be derlvcd from 1mProvements of Cotuit Harbor
are wholly recreational benefits.which are 50 percent general and 50
percent. local in nature.. It is considered that local. intérests should
bear a share of the prOJect cost comménsiurate. with that. portlon of
benefits. that are local .in.nature,’ Local interests should, therefore
make a cash contribution of 50. percent of the construction cost of the
navigation project, exclusive of aidg to navigatlon.‘ This local cash
contribution for ‘Plan B is estimated at $320,000, Maintenance of the
navigation improvements and provision of alds to navigation are con-
sidered to be a Federal responsibility, Similar requirements of local
cooperation should also apply to the other plans con51dered in this
report, , 3 L :, S N
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60, Officials of the Commonwealth of Mhssaéhusetts and the Town
of' Barnstable have been consulted and have provided reasonable asgsurances
that they would meet the necessary requirements of local cooperation
for "Plan B", the plan found moft favorable in this report.

APPORTIONMENT OF COSTS AMONG INTERESTS

61, The construction costs for navigation facilities should be
apportioned among the interests that receive benefits. Because the
beneflits from improvement of Cotuit Harbor accrue to recreational boating,
which are considered equally general and local in nature, the construction
costs have been apportioned 50 percent to the Federal government and 50
percent to local interests. The apportionment of costs for Plam B is
showm below:

a. Estimated Project First Costs

23

Federal
Corps of EngineerSs General navigation facilities - $640,000
Pre-puthorization study costs - 25,000
Coast Guard: avigation alds 6,000
Ed
Non-Federal (Non-self liquidating)
Total (April 1958) $671,000
Estimated Annual Maintenance Costs ‘
Corps of Bngineers ) 29,200'
Coast Guard 900
' g . $ 30,100
Apportiomment of First Costs
Federal
Corps of Engineers: General navigation facilities $320,000
(0.50) {$640,000) _
Pre-Authprization Study Costs . 25,000
Coast Guard:s Navigation aids 6,000
| Total Federal First Costs (April 1958) $351,000
Non-Federsal - |
Cash Contribﬁtion: General navigation facilities 320,000
(0.50) (§6L0,000) .
' $671,000



do Annual Charges o

‘mc“Federal P ' .“ﬂfi,‘ ﬂﬂ"W': C
" THEerest (0.025) (3351 ooo) S 8,700
Amortization {0.01026) (#351 000) S 3,600
Maintenance o ... . 30,100
o ' Total Federal ‘ - §$L2,
" Non-Federal S | ,
© Tnterest (Oo 025) ($320 OOO) . o - 8,000
' amortization (0,01026) ~ ($320,000) 3,300
Total Non-Federal . - - §11,300
| Total $5%,700

COORDINATION WITH OTHER AGENCIES -

62, All Pederal, State and local interests having interest in the
improvement of Cotuit Harbor were notified of the public hearing held
at Cotult, Massachusetis, on 12 September 1947. Representatives and
offlcials of the Commonwealth of Massachusebts, the Town.of Barnstable,
other local interests, the U, S, FisH and Wildlife Service and the U.S,
Coast Guard have all been consulted during the study concerning the '
effects of the proposed improvements on their actlvitxeso

DISCUSSION

63, Cotuit Harbor consists of three interconmected natural bays
located in the hesrt of the summer recrsational area of Cape Cods The
recreational businéss in the region has increased a great deal in recent
yoars, and with it, recreational boating. The Osterville and QOsberville
Grand Island area has been extensively developed and has a large number
of substantial summer residences., The Wianno Yacht Club as well as two
boat yards are located in this area. The ares around Cotuit has also
developed extensively and includes a large colony of summer reaidentsf

6lio There is mno exlsting Federal project at Cotult Harbor., In
the past the.Commonwealth of Massachusetts in cooperation with the Town
and County of Barnstable have expended $711,8L0 for channel dredging,
jetty construction and hurricane repairs. The town of Barnstable has
‘provided and maintained all navigation aids. '

5. Tha.improvements desired by local interests have been studied
under Plan “a® which would provide 12-foot deep channels throughout the
entire harbor. In addition, eight other plans were studied. Plans "B"
through "E" provide a 10=foot entrance channel and 8-foot chanmele in
West Bay to Great Bay, with and without a Seapuit River Channel, and with
and without a Narrows channel. Plan F consists of a 10-foot entrance
ohannel an B-foot channel in West Bay to Great Bay, and a b-foot channel
in the Seapult River. Plans G through I consist of an entrance

2lym
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chamel. 8 feet deep and 6-foot chammels in West Bay to Grest Bay, with
and without a Seapuit River channel and with and' without a Narraws
channel. : :

_ 66 The 8-foot channels studied: in Plans "B" through "EM oild
serve adequately all the' needs of recreationsl boating in the Harbor,
Because of hazardous navigational conditions caused by swells and minus
tides in Nantucke} Sound, a 10-foot deep entrance channel was included
in these plans. . ‘The é-£oot channels, studied in Plens "G", H® and "I
would not completely serve the needs of recreational boating, although
they wnuld benefit part. of the existing fleet., The proposed channels
geterally follaw the coursge of the exigting channels through the ‘harbar,

gtraightening the alignment and 9351ng the bends in the channels wheyre-
ever: possible. . o : :

67, .In.the economic analysis, jJustification for any of the above
improvements was based primarily on the needs of recreational boating,
since locsl interests neither desire nor.anticipate any significant wvolume
of commercial. navigatmon.. The present two fleets, based in the VWest Bay
and Great Bay area, and in the Cotuit Bay and the Seapuit River area,
consist of 366 .and 166 boats,. respectively. . The majority draw less than
6 feet, with aboul, one percent having drafts between 6 and 8 feet, For
this reason the ihcremental benefits. to' be derived from Flan A over
Plan.B are small and would not increase to any extent in the future since
it is considered that prospective increases. of the fleet would consist
1argely of craft with 1ess than b6-foot draft,

: 68 The charnel in the Narrows, between Great Bay and Cotuit. Bay,
was not included in Flans B,C, F and G, because it is not considered.
essential in serving the navigatlonal needs of the Cotuit Harbor fleets,
The additional cost of providing a channel at this location wonld outweigh
by far the small incremental. benefits,

69, The provision of an improved channel in the Seapuit River has
been estimated to yield sufficiently more benefits to justify Plan "BY
over Plan "G" even though the first cost of construction would be higher,
The basic reason for this lies in the fact that Plan. C" would provide
benefits. for the Wegt Bay Cotuit fleet only. TFlan "B" would provide
benefits for the combined fleets, and provide a higher benefit-cost
ratio for overall. improvement of the harbor, . .

. 70,  The benefits from the. improvements under all plans have been
estimated for each fleet separately, In the analysis of the effects of
the improvements on the growth of the locally based craft, it was estdmw
ated that the West Bay and Great Bay fleet would increase by about 10
percent and the Cotuit Bay and Seapuit River fleet would increase by
about 15 percent, These increases would consist of boats newly purchased
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or transferred from other harbors, golely because of the improvements,

In addition, an increase of the fleets has been estimated to aversge _
about 50 percent during the next 50 years as & result of normal growth, .
‘aven if +the harbor is not improved, The transient fleet has been estime
ated to amount to sbout 1,500 boat days annuelly at present, The normal
growth of this is eetimated to be .50 percent, and the increase because .

of the improvements sstimeted to be about 20 percent of the present,

All benefits to the transient fleet were estimated to be derived from
improvement of the West. Bay and entrance channel only,

7L, ° The total annual beneflts whlch are aasdbzated with the plans
were estimated to vary from $10,250 to $64,590 with $61,230 for Plan B,
The first cost of construction ineluding navigation alds was estimated to

vary from $270,000 to $1,702,000 with $671,000 for Plan B, The annpal

charges, including all maintensnce, vary from $27,970 to $11/1,300 with
$53,700 for Plan B, .From the estimates of annusl benefits and costs it
may he computed. that the benefit - to cost ratios are. below 1.0 for Flans A, €
and F through I and above 1.0.for Plans B, D, and E.. Plan B is estimated
tolﬁe the most economically favored plan with'a benefit to cost ratlo of
1. : .

72° An apportlonment of cOSts made on ‘the basis of evaluated benefits
indicates that local interests should be reguired to make a cash contri-
bution of 50 percent of the dredging costs of the improvement, The Federal
. Bovermment would assume all periodic maintenance costs sibsequent to the
construction of the project.. All necessary navigation aids would be pro-
vided and maintained by the U S, Goast Guard

736 Looal 1nterests should be required to hold and save the Unlted
States free from damages- resulting from eonstruction and maintenance “of
the project. As dredging by the. hydraulic method. is. anticipated Tocal
interests should be required to. prov1de adequate spoil disposal areas
and all lands, easements and rights-of-way necessary. for. construction and. -
maintenance, . Spoil should Yie placed. on Dead Neck to. strengthen it and
thus protect the Seapuit. River channel from shoaling, It is not anticipated
that any measurable land enhancement beneflts w111 be derived from 3p011
disposal R TR EN . : S

. “'The Local interests should be.reqnired to construct two public
landings to serve Great Bay and West Bsay, respectively. Cotuit Bay iz now
adequately served by the existing public faeility, It is expected that

- local interests will maintain the existing facilities and expand them as

. the need arises in the future, _

=D



CON CHI 8 IONS

.+ THe Economioc ana.lysis of eosts and benef:i-hs anticipated for

Flan A, the plan providing 12-foot channels desired by looal interests,
indicates that this plan:is-'not economically justified. After study .
of several alternate improvements of Cotuit Harbor it is concluded

that Plan B, the plan ommsisting of a 10=foot entresnce channel into
Wost Bay, and 8efooct chanmels in the Seapuit River, West Bay and

Great Bay, provides amply for the needs of recreational oraft in Cotuit
Harbor and is economicelly justifieds This plen with average annual
charges of $53,700, would yield snnual benefits to recrestiomal crafh
emounting to $61,210, showing a benefit-cost rativ of 1,1l The total
first cost of the improvement is (April 1958) $671,000, including -
$6,000 for nids to navigatien end 325,000 for Pre-Authoriza'bion study cogtes

76s Since the local benefu.ts from 't:he mprovement are equal to
the general benefits, an apportiomment of cost has been made so that
the local share of the cost of the genersl navigation facilities will
equal the Federal share., On this basis, locel interests should be re-
quired to contribute in cash 50 percent of the first cost of the ime
provement, an amount estimated at $320,000 (April 1958). TFederal costs
would consist of 50 percent of the first cost of dredging, all mainte-
nance dredging costs, end the first costs and meintensnce costs for
aids to nevigetion. The Federal first cost is estimsted at {April 1958)
$351, 000 with $30 100 emnually for ma:mtenanceo

77. Local in‘beresta ghould be requ1red to construct a publie
landing southeast of the drawbridge in West Bay to serve this ares
end ‘enother landing northeast of Point Isebells to serve Great Bay.
The two public lendings are estimated to cost $11,000 end are assumed
to be self-liquidating. Locgl interests should not be required to
provide e public lending in Cotuit Bay, since 'bhe existing public pler
~ adeguately serves this area.

78« Looal interests should be required to hold emd save the
United States free from damages and provide all lands, easements, rights=
of-wey and spoil disposal sreas necessary for the construction and maint-
enance of the projeot. :

79« Locel interests have been consulted smd ha.ve indicated that

Flen B would meet their needs and that they would make the required cesh
contributions and provide the necessary assurances when requested.

- 27 -



80, It is therefore concluded that a Federsl navigetion project
a2 described in Plan B should be authorized for Cotuit Herbor. The
Federal costs would be (April 1958) $25,000 for completed pre-authorization
studies, $320,000 for chemnel oomstructiom, with $29,200 axmually for
chermel maintenance plus $6,000 for saids to navigation with $900 anmually .
for maintemanoce, Local first costs are estimated ot $320,000 for eash
contribution end $1l,000 for the construction of the two roquirad
public lendingse. - : . .

REcommmn;Txou

81, It is recommended that a Federal navigation project be
authorized at Cotuit Harbor, Barnstable, Massachusetts, at an ésti-
mated cost to the United States of $320,000 for construction and $29,200
annuelly for maintenanoe, to provide:s

fe an entrance chennel from Nantucket Sowmd inte Wesd Bay 10
feet deep, 150 feet wide, and sbout 0.8 miles long;

be & ochaunel from West Bay entrance through West Bay and 'bhe-
drawbridge at Osterville to Grest Bay 8 feet deep, 100 feet wide in
open areas, 31 feet wide through the drawbridge, snd 60 feet wids for
850 feet north from the drawbridge; a total lemgth of sbout 1.8 miles;
and -

co & channel from West Bay entrance through the Seepuit River
to Cotuit Bay 8 feet deep, €0 feet wide and sbout.1l.6 miles longe.

82, Improvement of Cotuit Harbor by the United States is reocumnended
subject to the conditions that local interests.

8o Provide without cost to the United States ell lsnds,
ensements, rights-of-way end suitable spoil disposal areas for the cone
struction snd meintenance of the project when end a3 required.

be Hold end seve the United States free frem damages that
mey result from the construotion works end meintenesnce of the projecte.

¢e Provide and meintain without cost to the United States
two suitable public lendings or wharves with edequabte berths in ac=
cordence with plans approved by the Chief of Engineers. One of the londe
ings should be looated southeast of the drawbridge to serve West Bay '
and the other should be located northesst of Point Isabella to serve
Great Ba'Yo

R 9/58
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d, Make a cagh contribution of 50 percent of the first cost
of the Federal project cons'bruotion,a contribution presently estiw
mated at $320,000, L

Inclss ALDEN K. SIBLEY

. Plate 1 ~ General Map o ‘ Brigadier General, UuSs Army
" Plates 2«7 Survey ke Division Enginecer -
(6 Sheetag '

Appendix -~ Cost and Benefits
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APPENDIX - COSTS AND BENEFITS
. COTUIT HARBOR, MASSACHUSETTS

ESTIMATES OF FIRST COST

1.  Estimates of first cost have been prepared for all plens of
improvement considered in this report. Probings were made in the hydro-
graphic survey to determin,e the relative hardness of the material to be
dredged end the existence- and, ‘axtent of submerged rock areas, There were
no indications of rock in any of the areas comsidered and all proposed
dredging would be' of ordinary meterial consisting of mud and sand. Dredg-
ing quantities are in terms of in-place measurement and provide for dredg-
ing by hydraulic method to the propoged channel depth plus ocne foot overw
depth. Side slopes of 1 vertisal on 3 horizontal were used. The volumes
to be dredged in each area of the har‘bw in acoord.anoe with the studied
plans are tebulated below:

Depth of Channel

12t 10°* B¢ M

West Bay Entrance 235,000 coye 65,000 coy. 25,000 Coye ===
West Bay to Great

Bay 100,000 coyo ———— 145,000 ¢oye 65,000 ooye
Seapuit River 25,000 0oys === 125,000 oeys 50,000 cuyo
Nerrows 135,000 GoYe @ mme 50,000 ceye 15,000 ¢eye

2. -The United States Coast Guard has been consulted end has sdvised
that additional aids to navigation will be required., The estimated addi-
tionel aids and coat of each for each area of the harbor are btabulated
belom

Additional Aida Estimated Goa‘b

West Bey Entrence 3 buoys $1,500
West Bay to ‘Grea_t Bay 7 buoys $2,500
Seapuit River | 5 buoys . $2,000
Naxrowa: % buoys 7 $1,600

3. The costs of consbruction of the various studied pleams of im-
provement are shown in Table A-l., In addition to the cost of dredging
and providing the nocessery navigation alds it 1s estimated that expendi-
ture by local interests for provision of two public landings muld be



NOCeSSArye. One of these landings wau‘.ld be loowi:ed in West Bay,
southeast of the bascule bridge emd the other at the head of Great
Bay. The cost of these lendings (sbout $14,000) is considered to be
self-liquidating and therefore is not included in the projeot tobal.

ESTIMATES OF Amn CHARGES

ho . The ammual shoaling of the eha.nnela of the varions plsns has

. been estimated upon consideration of the frequency, extent and volume

" of work performed in the past by local interests and the Commouiwealth

 of Massachusetts, and also in consideration of the areas, dimensions

' end exposure of the chermels, The Seapuit River shoaling rate is based

on the use of spoil from project construction and meintensnoe to
strengthen Dead Neck and preovent a breakthrough that would £ill the chen
_nelo The following is a table Bf the area of ,charmmels of the various plans
. and the estimated annual deposﬁﬁh over the bottom of the chemnel,

‘ Depth of Channca
i2¢ lev  8f 6¢

Wegt Bay mrbra.nce

Ares (a.cres) 2594 ’1,-'1-06:9 13 032
Estimated Annusl Deposition (£5.) 00 030  0.55
Anmual Volme of Shoaling (so.y.) 16,700 7,100 5,400

West Bay to Gre_a‘b Bay |
Ares (acres) 31968 , 21.,35 20.66

. Estimnted Armual Depesition (£t.) 0,10 ' 0,08  0.06

Annunl Volume of Shoaling (6oy.) 5,100 2,800 2,000

Sea;pui.'t River

Ares (acres) 1148 11.25 11.25

Estimated Annual Daposi‘hion (fto) 0,20 0.17 0615

Annusl Volume of Shoaling (eoyo) 3,700 3,100 2,700
Nerrows ’ '

Area (acres) ' 8650 ' 8.26  8.0L

Estimated Anmual Deposition (ft.) 0,08 q.,06 0.0l

Annual Voluwms of Shoaling (coye) 1,100 - 800 500

5. The estimeted a.nnual carrying charges for ths improvementa
congidered in this report have been computed on en assumed life of
50 years and at en interest rate of 2,5 percent. The snnual charges
and estimated costs of anmual mintemnce for dredging and navi.gatn.on
aids are shown in Table A=1o :

A=2
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ESTIMATES OF ANNUAL BENEFITS

6. Benefits whioch would scorue to recrestiomal craft from con-
struction of the improvements have been estimated for all plans wmder
study. In Cotuit Harbor there are essentially two independent fleets;
one baged in West Bay and Great Bay, the other based in Cotuit Harbor
and Seapuit River. These fleets have 366 and 166 oraft et presemt,
regpectively, The benefits which would acorue to each of these fleets
have been estimated separately for each plan studied becayse the degree
of benefits and the effects of the improvements ere different for the
two fleets. The benefits to recreational craft have been ewaluated as
the gain in anmual reburn which owners of the craft would enjoy if ‘the
improvements were to be constructede-

Te An estimate was made of the ideal annual for-hire retwn for
the various types of boats which can be expected in Cotuit Harbor.
This walue is expressed as a percentage of the present velue of these
boats. The extent to which optimum use is possible in the herbor under
present conditions end under conditions resulting from the various plens
of improvement was also estimated., These values are shown in Table A2,
The faotors considered in meking these evalustions include consentration
of population, access to other small boat harbors, incwmme range of the
using public, availability of supplies and services, the draft and length
of the particular type of boet, accessibility to the harber, availability
of snchorage, depth, width and eligimment of chemmels, navigetional diffi-
oculties end safety, scenic and commercial aspsots of the herbor, and
characteristics of the day seiling area such as weather and exposure.
The difference betweon the percent of optimmm use received at present and
that expected under a given plen ¢f improvement represents a percentege
gain in optimum wse. That difference multiplied by the ideal amnual
return is the gain in annusl return for a plan of improvement expressed
a8 o percentegs of the present value of a boat.

8. The benefits from the improvements acorue not only 'bo the pres-
et two fleets, but also to all eraft which would be using the ‘harbor
over the life of the project. BSuch bemefits mre those which would acorue
%0 the future inoreese of the fleets from #isbursl growth alone, to new
craft purchased solely because of tha improvemente, to transferred ocraft
because of the improvements, to present transient oraft, Yo the inorease
of trensient craft due to normal growth, snd to additional new trensiemt
craft which would visit the harbor if it were improved. The expected
inoreases in the number of boats for the werious improvements are shown
in Table A-3. The estimated bemefits from the improvements are discussed
below and are tabulated in Tables A-ly, A~5, A-6, A=T7, A-8, and sumarized
in Teble A=Q, ’

9. The present fleet based at West Bay a:nd Great Bay includes 366
bosts of a tobal depreciated valme of $1,3%67,000 with estimated enmuual
net benefits of sbout $11,250 for Plans A through F end §1,600 for Plans -
G through I. The present fieet based at Cotuit Bay and Seapuit River

A-3



includes 166 boats of e totel dapreaiated valuq of $323,000 with
estineted net enmual bemefits of $1,720 for Plan A, $1,840 for Plans B
and B, $90 for Plsn C, $430 for Plan D, $830. for Plen F, $740 fer Plane
¢ end I, and $0 fop Plaa Ho These are compu‘bed in Teble Ay of the
e.pponéixo P , |

1@° The presernt fleots will undouh'bedly grow in mmber over the :
life of 'bhe project both besause of the improvements and also because
of the natural growth of the fleets indepemdent of the improvements.
The additionel oreft due' solely to the improvement has been separnted
into new boats purchased and boets tramsferred to Cotuit Herbor from
other harbors. These are disscussed in paragraphs 11 and 12, The ine-
crease of the present fleets due to normal growth, which is expectsd
to take place regardless of whether the improvements are provided or
not, has been estimated to be an average of 50 percent of the present
flee‘bs over the 1ife of the project. The bemefits. thus aceruing to
‘the normal growbth of the fleets are of the seme nature es the benmefits
to the present fleets. These benefits have been evaluated es 50 per-
cent of the bemefits to the present fleet, and amount to $5,630 for
Plang A through F and $2,300 for Plans G through I for the West Bay
and Great Bay fleet and to $860 for Plan A, $820 for Plens B and E,
$L40 for Plan C, $210 for Plan D, $420 for Plan F, §370 for Plans y
and I, end $0 for Plan H for the Ootuit Bs,y end Seapuit River fleet,

11, The optimum incrosse of the fleats, a8 & rosult af the
improvements end in addition to the nowmal growth, has been sztimated
at sbout 10 porcent and 15 percent of the present mumber of each fleet
for the West Bay and Great Bay floet and the Cobtuit Bay and Seapuit
River fleet, respectively. It is further estimmted that these inoresses
are divided ebout equally between mew and transferred boabs ss shown inm
Tables A«5 snd A=6. The distribubion, as to type and size, of the new
and trensferred is also showm in these tablées. The estimste of the dise
tribution enteiled consideratiom of the probebility of the beats locat-
ing in the harbor, in the event of improvement, sxud consideration of the
make-up of the existing harbor fleets compared with the normel malke-up
of fleets in harbors in the general visinity. It was estimated on this.
bagis that the optimm number of new and tremsferred boats would be 19
and 17 for the West Bay and Great Bey fleet and 12 and 13 for the Cotuil
Bay and Seapuit River fleet, respectively. The number of beats is further
depepndent on the par’bi@ular plan, and is estimated te very as shown in
Tables A~5 and Awéo

12, In the estimate of benefits the gain in, percen'l: retuen is :
computed from the velues shown in Tsble A-2, for esch plen studied. The
gain to the new boats has been estimeted to ba_ the totel percent return
which mey be expected from eech pla.no The gein to the transferred boats
has been estimated at 2/3 of the gein to the present fleet, It is assumed
that at present the boats to be transferred are receiving more retura at
their present hsrbor than equimlen‘h boets at Cotult, so that the average
gein on trangfer would not smount to as much as the gein to the local fleet,.

A<l



Uzing the above it.was estimated that the net benefits to new boats
would be §$22,310.for Plamn A, $20,050 for Plems B and D through F, -
$17,300 for Plan C, and §$2,750 for Plane:@ through I for the West
Bay end Great Bay fleet and $15,170 for Plans A, B and E, $0 for -
Plane C amd H, $60i’,80 for Plen D, $2,190 for Plan F and ;2,—130 for
Plans G end I, for the Cotuit Bay and Seepuit River fleet. The

net benefits to transferrdd heets would be $1,950 for Plan 4, $1,4,0
for Plans B and D through'F, $1,630 for Flan C and $60 for Plans 6
through I for the West Bay and Creat Bey fleet snd $2,8i0 for Plen A,
$2,570 for Plane B and E, $0 for Plens € ‘end H, $700 for Flan D, $130
for Plan F and $40 for Plans @ snd I for the Cotuit Bay and Seapuit
River fleet, Computeations of the ebove benefits ere tabulated in
Tables A-5 and A=-6 for the new end tramsferred boats, respectively.

13 It has been estimated thet an average of about 25 transient
boats vialt the harbor weekly with an aversge stay of sbout 2 to 3
days per boat, These are generally lerge boste which visit meinly
Wost Bay and Great Bay, where they can be serviced., It is assumed =~
that all benefits to the transiemt fleet should be oredited to improve-
ments in West Bay and Great Bay, and that benefita to transient crafb
from improvements of Cotuit Bay and Seapuit River are negligible.

1o - The mmber of boat-days of tremsient craft has been estimeted
to be 1,500 at present and it is anticipated that the nprmal future -
- growth will be 50 percent of the present, with additional new trensient
eraft, solely because of the improvements of about 20 perceéent of the
present. Tt is thus estimeted thet 750 boatedays dus to normal growth,
and 280 to 300 boat-days annually, solely because of the improvements
may be enticipated. The length of season for Cotuit Harbor has been
estimated to be about 165 days and was used in all computations.

15. The gsin in percent return to the present and new transient
oraft hes been eéstimated to be the ssme as the gein to the presemt
loonlly based end transferred fleets, respectively. The anmual benefits
have thus been estimsted to be $1,570 for Plam A, $1,400 for Plens B
through F, and $360 for Plans ¢ through I for the present transients,
$780 for Plan A, $700 for Plans B through F, snd $180 for"Plans G
through I for ‘the tremsients due to normal growth and $510 for Plsn A,
$340 for Plans B through F, and §0 for Plans G through I for the new
transients, Computations of the benefita to transient oraft are tabu-
lated in Table A=T, for the present snd Teble A-8 for the new trensients.

16¢ TFurther bemefits would acorue from the improvements from :
elimination of vessel demege. As no information is aveilable concerning
present demsges it is presumed thet berefits from elimination of dmmages
would be small so they have not been evaluated, Additionel bemefits
would slso accrue to the small craf't which bring seed oysters to Cotuit
Herbor. The benefits to these craft heve not been evaluated as there are
only thres or tour trips a year involved. S

A=5



17.. Imprwemant of Cotuit Harbor w:lll ma.]na possible its addi-
tional use as a harbor of refuge, particularly from hurricanes. It
is considered, howe'v-er, that since adequate facilities are presently
 availeble at Hyannis Harbor end Woods Hols, the value of Cotult am 8.
harber of ref‘uge would be negligible,

18, I't'. is antiocipated 'bha'b much of the spoil from conatruotion
. and mpintensnce of the improvement would be used to strengthen Dead
Neck to reduce the shoaling of Seapuit Rivers. local interests
md:.ee,ted that spoil might also be placed along the shores of West
Bay end Greet Bay om private beaches. Because the shorelins is now
fully developed with expensive residencez it is not expected that a
materiel increase in property value would result from spoil disposale .
Therefore it is considersd that no la.nd snhencement benefit should be
@redi-bed to the improvemenbo

9, A further result of the mrommt would be an incroase
in the openings of the basoule bridge. The sdditionel cost for open-
ings for the boats attracted because of an improvement, although a
negative benefit, is considared to be negligible.

COMPARISON OF COSTS AND BEIWEFITS

20.. The oanparisen of costs and benefits on the beais of the
evaluations mede in the previous sections of this appendix is shown
in Table A=10. The plan of improvement whioh appesrs to be mosb
favoreble from an economic point of view is Plax B, the plan which
consizts of a 10=foot en‘t‘.ranoe ohennel snd channels 8 feet deep in
West Bay, Great Bay and the Seapuit Rivers Table A-10 also shows
that the desirved plen of improvement consisting of 12-foot channels
throughout Cotuit Harbor is not econemically feasible for the recrea-
tionnl navigation smticipated in the harber, end that chammels of
6 feet in West Bay, Greal Bay and the Seapuit River are insuffiocient
for the requiremsnts of the prospec'hiw mvigation and are not eco=
namicelly fessible.
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{April 1958)

TABLE A-1 ESTIMATED COSTS UF CONSTRUCTI( AND ANNUAL CHARGES Table A-l
; Page L of 1
PLAN A FLAN B FLAN C PLAN D FLAX B FLAN F FLAN G PLAN H FLAN I
CHANNEL DE FTHS
Entrance 12t 10t 10* 10? 10t 10¢ fy 8 8
West Bay to Ireat Bay 12 8t 81 8t 81 ! 8t 61 6 &1
Seapuit : 12 8t - - 8 | 61 61 - &t
Narrows iy - - g 8 - - 61 &y
FPIRST COST OF CCNSTRUCTION
Project Construction ‘ i
Predgine Volume (c.y.) 1,015,070 335,000 219,000 260,000 385,000 260,000 110,000 105,000 155,000
Unit Frices{$/c.y.) (April 1958) 1.38 1,55 1.65 1.60 1.50 | 1.60 1.75 1.85 1.75
Dredging Cost $1,370,000  $520,000 335,000  $415,000  $580,000 = $415,000 $25,000  $195,000 3270,000
Contingencies ' 200,000 85,000 50,000 63,000 85,000 62, 000 3h, 000 30,000 42,000
Engineering and Design 10,000 9,000 5,000 6,000 9,000 8,000 7,000 5,000 8,000
Supervision and Administration 50,000 36,000 20,000 26,000 36,000 25, 000 14,000 10,000 15,000
Total (April 1658) $1,670,000 $610,000 $420,000 . $510,000 $710,000 $510,000 $300,000 $2lp,000 $335,000
Pre-Authorization Study Costs 25,000 25,000 25,000 25,000 25, 000 25,000 " 25,000 25,000 25, 000
Qther Construction
Aids to Navieation 7,000 6,700 k,000 5,000 7,000 6,000 6,0M 5,000 7,000
TOTAL ESTIMATED PROJECT CUST (April 1958)$1,702,000 $671,000 $lko, 000 $510,000 $7142,000 $541,000 $331,000 $270,000 $367,000
ANNUAL MAINTENANCE
Volume( c.y.) 26,600 13,900 2,500 10,700 13, 800 12,600 19,100 74900 10, 600
Unit Price ($/c.y.} (April 1958) 2,00 2,25 2.25 2.25 2,25 2.2% 2.25 2.25 2.25
ANNUAL CHAR‘GES
Project. ‘ .
Maintenance Dredging 53,200 29,200 22,300 21,100 1,700 28,400 22,7 17,800 23,800
Interest on Initial Investment 42, 400 . 16,600 | 11,100 13,400 18,470 13,400 8,100 6,600 9,000
Amortization 17,400 6,890 b, 620 5, 500 7,570 5,500 3,300 2,100 3,700
Total {April 1958) $113,000 $52,600 $38,000 8143, 000 $56,900 | 847,300 $3k,100 $27,100 $36,500
NAVISATION AIDS
Interest and Amortization 250 290 1ko 160 250 210 20 140 250
Maintenance 1,09 900 570 710 1,050 | 890 820 710 1,050
Totals (April 1$58) 1,300 1,100 710 870 1,300 1,100 1,100 870 1,300
 TOTAL ESTIMATED ANNUAL CHARGES $114, 300 $53,700 $38, 710 $43,870 $58,200 $.8,400 $35,200 $27,979 $37,800



TABLE A-2 ANNUAL RETURN AND ROSSIBLE USE F RECREATIONAL CRAFT

IDEAL ANNUAL FERCENT OF OPTIMUM USE THAT COULD BE RECEIVED UNl)Eﬁ VARIOUS FLANS

TYFE OF CRAFT LENTH RETURN (% of
(Feet) VALUE of CRAFT) PRESENT FLAN A FLAN B FLAN C FLAN D PLAN E FLAN F
CHANNEL DEPTHS: ENTRANCE 12¢ 100 10t 10t 101 10
WEST BAY - :REAT BAY.. 12! 8¢ 81 8t 8t 8
SEAPUIT RIVER 12t 8 - - 8t 6t
HARONS 12¢ - - LT 8 -
WEST BAY - OREAT BAY FLEET '
Outboa rds 20 or less 13 100 100 100
Inboards 16 - 25; 10 100 100 1M |
Cruisers 26 - 1In 9 100 100 100
o - 50 9 90 100 17
50 - &0 8 8s 100 100
£ - T8 g 80 10 o5
75 - 90 8 70 95 95
sail ‘ 15 or less 12 100 100 100 = = o @
15 - 2 12 95 100 190 3 L L g
2 - 30 11 90 100 100 o ® ® -
: -] [ L] [
Auxiliary Sail 30 - ko 9 90 100 150 ® 2 o o
o - 50 8 80 100 95 E a A §
50 - &) 8 7 10 90 .
Charter Boats 30 « 40 8 90 100 100
COTUIT BAY ~ SEAPUIT RIVER FLEET
Outboards 20" or less 13 100 100 100 100 - 100 190
‘Inboards 16 - 25 10 100 100 100° 100 100 190
Cruisers 20 « 30 10 100 100 190 100 100 110
3D -5 9 95 190 100 95 95 : 170
45 - #0 8 8o 100 100 80 ) : 85
6y - 75 8 70 95 95 75 8s 80
75 - 90 8 60 90 o0 & 80 o)
Sail 1% or less 1?2 100 190 120 100 100 i 100
15 - 20 12 90 100 170 90 90 g 190
20 -3 11 89 100 100 83 8n B S
Auxiliary Sail 30 -1 g9 70 190 100 7 80 % 80
i - %0 8 & 100 100 65 80 £ 75
50 - 60 8 50 100 95 55 75 m 55
Charter RBoats 30 -~ kO 8 on 100 100 a0 9 i 95

ILAN

B
61
[y

100
100
100

95

85
80
100
100
95
90
80
%]
95

100
100
100
190
8s
75
65
10
100
95

70

c2

95

Table A-2
Page 1 of 1

LN

61

&t

Same as Flan G

Same as Present

FLAN I

81

&1
&t

Same as Plan G

Same as Flan G



TARLE A-3 EXPECTED INCREASES IN WUMBER OF 2CATS 1 Table A-3

SUMBER OF RECREATIONAL CRAFT, Faze 1 of 1
- (Figures in Parenthesis Represent Number of Transient Boats Equival ent to local Boats for 165 Day Season)
sE"iTUEw ESTIMATED ADDITIONS TO FLEET AFTER IMPROVEMENT FOR VARLOUS PLANS
LENGTH PRESENT g?ﬂg%{m PLAN A FLAN B FLAN C PLAN D PLAN E . FLAN F PLAN G FLAN H . PLAN I
TYFE CF CRAFT {feet) Local-Trans Local-Trans Local-Trans Local=Trans Local-Trans Local-frans Local-TIrans local-Trams  Local-Trans Local-Trang Local-Trars
CHANNEL DE PTHS wNTRAICE 120 101 100 10t 101 101 8 8t 8
WEST BAY-GREATBAY 12 8 g 8t g 8t 6 6 é
SEAFUIT RIVER 120 8t - - g 6t &1 - 6
NARROWS 12¢ - - gt g - - & &
WEST BAY~GREATBAY FLEET ' i
Outboards 29 or less 100 _ 150 - - - ' -
Inboards 1625 100 150 - - - | -
Cruisers 25=40 Lo (1.2) 60 (1.8) - - - ‘ -
n-s0 15 {1.8) 23 (2.7) - 5(0.1) 5 (9.1) 5 (0.1) 3
50-60 6 (1.2) 9 (1.8) 3 (0.2) 3 '(0.2) 3 (0.2) | -
60-15 - {0.6) - {0.9) 2 (0.k) 2 {0.3) 2 (0.3) 3 -
7590 L - 6 - - - - ) m @ - © =
Sailboats : 15 or less 3% - 52 - - - - g g g - 8 %
' 15-20 3 - [ - - - M & s ) & &
/) 7} 4] 0 2]
20-30 25 (0.6) 38 (0.9) 10 (0.,1) 10 (0.1) 9 (0.1) o : w ; o
Auxiliary Sail 30-40 7 (3.1) 10 (L.6) 9 (0.2) 9 {0.2) 8 (0.2) E ¢§ E - 3 §
10-50 -(0.6)  -(9.9)  3(0.b) 3 (o) 2 (0.) | -
 50-60 - - 2 (0.4) 1 (0.,3) 1 (0.3) : -
Charter Hoats 30-40 4 6 2 2 2 :
TTALS 366 (9.1)  Sh9 (13.6) 36 (1.8) 35 (1.6) 32 (1.6 3B (1.6) 35 (1.6) 35 (1.6) 9 ' 9 9
COTUIT BAY - SEAPUIT RIVER FLEET
Outboards 20 or less ) () - - - - ‘ - - -
Inboards 16-25 ) &0 - . - _ - - -
Cruisers 20-30 12 18 - - - - - -
30-45 8 12 2 2 - ) 2 2 -
L5-60 - - L 4 - 2 @ - - - @
6-15 - - 2 2 - - 5 ; - - g
Sailboats 15 or less 0 75 - - - - ° - - - @
_ 20-30 15 22 ) 6 - 6 :: : 5 5 - :
fuxiliary gail 30-140 - 1 6 5 - N 5 1 - - 5
Lo-50 - - 2 2 - 2 - - -
50-60 1 1 1 1 - - - - -
Charter Boats 30=10 - - 2 2 - - 1 1 -
TOTALS 166 2149 25 2l -0 16 2l : 9 8 0 8

TOTALS OF COM3INED FLEETS 532 {9.1) 798 (13.6) 6L (1.8) 59 (1.6) 32 (1.6) 50 (1.6) 59 (1.6) LW (1.6) 17 9 17
|

i



TYFE CF
CRAFT

CHAMNEL DEFTHES:

WEST BAY - GREAT BAY FLEET

LENGTH
(Feet.)

ENTRAXCE

WEST BAY - GIEAT BAY

1
|

SEAPUIT RIVER

NAHROWS

Outbeards 2D or less

Intoards 16~25

Cruisers 25<40
Lo=-50
5060
75<90

Sailboats 15 or less
15-20
20-30

Auxiliary Sail 30-40

Charter Boats 30-40

TOTALS.

COTUIT BAY - SEAPUIT RIVER FLEET

Cutboards 20 or less
. Inboards 16-25
Cruisers 20-30
30-45

Ssilboats 15 or less
| 20-3%
Auxiliary Sail SN-&)

TO'TALS

TTALS OF CCMBINED FLEETS

TABLE A-l BENEFITS FROM IMFROVEMENTS T0 FRESENT LOCALLY BASED RECREATIONAL CRAET Table A=l
: Page 1 of 2
AVERAGE FRESENT TOTAL YALUE OF GAIN
DEFRECTATED NUMBER OF  DEPRECIATED PLAN A FLAN B "FLAN C PLAN D FLAN E FLAN F FLAN G FLAN H PLAN I
VALUE BOATS VALUE pA $ £ $ 2 3 7 $ % $ % $ $ £ $ ¢ $
12 10 10 10 10 ; 10 8 8 8
12 8 8 '8 8 | 8 6 6 é
12 8 - - 8 I 6 é - 6
12 - - 8 8 - - 6 6
|
$500 100 $50,200 - - f - -
2,500 100 250,000 - - - -
6,000 WO 240,000 - - ‘ - -
12, 500 15 187,500 0.9 1,690 0.5 940
25,000 6 15,000 1.2 1,800 ; E = ; ; 0.1 600 ‘;’ ®
87,500 L 350,000 2,0 7,000 & o o o o 0.8 2,80 o g
Loo 35 14,000 - - @ 2 9 @ @ - - P @
650 30 19,500 0.6 120 g g g g : g 0.6 129 % | g
1,500 25 37,500 1.1 o W @A Py > o 0.6 220 3 3
7,500 7 52,500 39 70 - -
11, 000 N 16,000 7.8 130 2. 60
366 $,367,000 11,620 11,620 11,620 11,620 11,620 11,620 b, 7840 L, 750 b, Tho
$500 Lo 20,000 - - - - - - - - ‘2 - - - - - - ©
2,500 Lo 100,000 - - - - - - - - o - - - - - - o
5,500 12 66,000 - - - - - - - - a - - - - - - “
9,000 8 72,000 0.5 360 0.5 360 - - - - o 0.5 360 035 360 - - N
1o 50 20,000 - - - - - - - - E - - - - - - §
1,59 15 22,500 2.2 500 2.2 500 - - - - 1.7 380 1,7 380 - -
22,500 1 22,500 L0 900 3.6 810 2.4 90 2,0 450 Dl 90 - - = - —_—
166  $323,000 1,760 1,670 90 1450 1,670 ' .830 710 0 740
532 $1,690,000 13,380 13,290 11,710 12,070 13,290 12,450 5,480 5,480



TAGLE A~ly {Continued) BENEFITS FROM IMPROVEMENTS T0 PRESENT LOCALLY 2ASED RECRFATIONAL CRAFT Table A~

Page 2 of 2
AVERAGE FRESENT AVERASE NO. VALUE F ABSENCE ON CRUISE
TYFE OF LENGTH DEPRECIATED NUMBER OF  CF DAYS ON - '
CRAFT (Feet) VALUE  BOATS CRUISE FLAN A FLAN B FLAN C PLAN D PLANE PLAN F PLAN G FLAN H FIAN I
CHANNEL DeEFTHS:  ENTRANCE 121 in _ 100 10t 1t 101 8 gt 81
- WEST -BAY - GREAT BAY : _ 121 8¢ Rt 81 8 8¢ 61 6 6
SEAPUIT RIVER 12t B - - 8 6 '3 - T
NARROWS 121 - - g B - - 6t 61
WEST BAY - GREAT BAY FLEET
Outhoards 20 or less $500 100 - - : -
Inboards - 16-5 2,500 100 - - -
Cruisers 2540 6,000 Lo - - -
40-50 12,500 15 2 $20 ' | $10
_ ‘ < « « - ‘ - ol &
50-60 25,000 6 3 30 » p . » » 10 - g
75-90 87,500 L 7 300 a4 o ,ji.“ = pi 120 {;‘5 o
Sailboats 15 or less 400 35 - - n . . . . - o .
: 3 @ 1] o [ [ [
15-20 65') 30 - - 8 ’ g o E - [ i3
20~30 1,500 25 - - E 3 o 5 & - 3 g
Auxiliary Sail 30-40 7, 500 _ 7 - 7 20 -
Charter Boats  30-L0 4,000 N - - -
TOTALS 366 $370 $370 $370 $370 $370 3370 flo $lp $140
COTUIT BAY - SEAPUIT RIVER FLEET
Outboards 20 or less $500 Lo - - - - - " o o o
[
Inboards 16-25 2,500 Lo - - - - - g : o £ o o
: a ] G @
_Cruisers 20-30 5,590 12 - - - - - gl T gl A o
3945 5,0m 8 1 o 0 - 0 2 E ] ! 3
Sailboats 15 or less Loo 50 - - - - - g 1 @ 2 g 2
: 5 | ] 8 3 o
20-30 1,500 15 - - - - - @ | 7 @ @ @
hax, Sail 50-60 22,500 A 7 0 $30 = | $20
TOTALS , 16¢ | $40 $30 $0 820 $30 g0 $0 80 »
TOTALS OF COMBINED FLEETS 532 $L1n $400 3370 $390 3400 ! $370° $140 ' 8140 $110



TABLE A=5

BENEFITS FROM IMPROVEMENTS TO NEW LOCAILY SASED RECREATIONAL CRAF T

Table A-S
NUMBER AND DEFPRECIATED VALUE CF “0ATS EXPECTED T0 BE Fi'RCHASED NEW BECAUSE OF IMFROVEMENT Page 1 of 3
AVERAGE '
TYFE OF LENGTH  DEPRECIATED FLAN A FLAN B - FLAN C PLAN D PLAN E FLAN F FLAN G FLAN H FLAN I
CRAFT (Feet)  VALUE No. Value No.  Value No. Value No. Value No. Value No. Value No. Yalue  No. Value No. Value
CHANNEL DEPTH:  ENTRANCE 121 10° 100 101 10¢ 1 8 8 8
WEST BAY-GREAT BAY 121 81 81 81 gt 8 6t 61 61
SEAFUIT RIVER 121 81 - - 81 6t ¢ - bt
NARROWS 12 - - gt 81 - - 6 6
WEST BAY - OREAT BAY FLEET
Cruisers Lo=50 $2,500 3 $37,500 3 337,500 »3  $37,500 2 $25,000
50-&0 25,000 1 25,000 1 25,000 1 25,000 7 - - o o
60-75 %,000 1 50,000 1 5,000 1 50,000 & - o - - g =
Sailboats 20-30 2,000 5 10,000 5 10,000 5 10,000 .g 5‘-_‘{ o 3 6,000 2 &
Auxiliary Sail  30-W0 15,070 5 75,000 S 75,000 & 60,000 @ 9 3 - - @ K
L0-50 20,000 2 bo,000 2 Lo,200 1 20,000 g 2 % - - @ ®
] «©
50-40 25,000 1 25,000 - - - - @ ® “ - - @ A
Charter Boats 30-40 8,000 1 8,000 1 8,000 1 8,000 - -
TOTALS 19 227,500 18  $245,500 16  3210,500 18 $215,500 18  $245,500 18  $245,500 § $31,000 5 $31,000 5 $31,000
COTUIT BAY - SEAPUIT RIVER FLEET ,
Cruisers 30-45 10,000 1 19,000 - - 1 10,000 1 19,000
L45-60 25,000 2 592,000 - - - 1 25,000 "; - - ; cc> z
- / a - - - - L o o
60-75 59,000 1 50,000 = o - - o 3 3
Sailboats 20-30 2,000 3 6,000 o - - 3 6,000 9 3 6,000 a 9 @
|
 Auxiliary Sail 30-40 15,000 3 45,000 o - - 2 30,000 § - - % g %
L0-50 20,000 1 20,000 ﬁ - - 1 20,000 L5 - - w @ &
Charter Boats 30-42 8,010 1 8,000 - - - - 1 g,qoo '
TOTALS 12 $189,000 12  §185,70 0 0 8 91,000 12 $189,000 5 24,000 S 24,000 O 0 5 24,000
T:TALS OF COMBINED FLEETS 31 $459,500 30 $434,500 16  $210,500 26  $336,500 30  $434,500 23  $269,500 10 $ 55,000 5 $31,000 10 455,000



TYTE OF CRAFT

CHANNEL DEPTH:  ENTRANCE
WEST SAY =
SEAPUIT RIVER
NARROWS

WEST BAY = SREAT BAY FLEET
Cruisers

Szilboats

Auxiliary Sail

Charter Boats

TOTALS

LENGTH
{ Feet)

SREAT 2AY

40=50
50-60
=75
20-30
30-40
10-57
50-60
30-43

COTUIT BAY - SEAFUIT RIVER FLIET

Cruisers

Sezilboats

huwriliary Sail

Charter Boats

TCTALS

TOTALS OF C(MBINED FLEETS

32-kS
L5=6C
6075
20-30
30-L0
L0-50
30-40

TABLE A-5 (CONTINUED) - BENEFITS FROM IMPROVEMENTS TG N&W LOCALLY BASED RECREATIONAL 'CRAFT
VALUE 0% SAIN FROM PURCHASE OF NEW BOATS
AVERAGE |
DEPRECTATED PLAN A PLAN B PLAN C FLAN D FLAN E PLAN F FLAN G
VALUE z $ Z 3 2 3 £ 8 Z 8 2 % 2 $
121 11 10t 10 100 1bt 8
127 8 g 81 81 8¢ 6
12+ a1 - - 8 6v 6
12¢ - - 81 Bt L -
|
312,500 9.0 3,380 9.0 3,380 9.0 3,38 8.6 2,150
25,000 8.0 2,000 8,0 2,000 8,0 2,000 o . 7.2 -
5’),000 B.f\ h,mq 706 3,800 7.6 3;800 o 5 ':2 6.8 -
2,000 11,0 1,100 11.0 1,100 11.0 1,100 o o o 10.5 630
15,000 9,0 6,750 9,0 6,750 9.0 5,400 a 2 @ 8.1 -
20,000 8.0 3,200 7.6 3,0b0 7.6 1,520 g g g . -
25,000 8.0 2,000 7.2 - 7.2 - @ @ o Lt .
8,007 8.0 ého 8.0 6o 8,0 6L0 7.6 -
23,070 20,710 17,8L0 20,710 20,710 20, 71N 2,780
25,000 Q.O h,O{)O 6.& - ?.2 1,8’)0 < 608 - 6.8 -
50,000 7.6 3,800 S 6.0 - b - p 6.5 - 60 -
2,000  11.0 660 o 8,8 - 8.8 530 & 10.5 660 10.5 630
15,000 9.0 1,050 2 6.3 - 1.2 2,16 a 7.2 - 6.8 -
20,000 8.0 1,600 2 5,2 - 6. 1,280 £ 6.0 - 5.6 -
8,000 8.0 640 o 702 - 7.2 - 2 7.6 6l 1.6 610
15,650 15,650 0 6,670 15,650 2,200 2,140
38,720 36,360 17,840 27,380 36,360 22,910 L, 920

8.6
6.k

5.6
8.8
6.3
4.8
7.2

len

Same as Plan G

2,760

2,780

Table A-5
Page 2 of 3

FLAN I

(k2
[

g
&t

61

Same as Flan &

2,780

Same as Flan G

2,140

Ly920



TYFE OF CRAFT

CHANVEL DnFTH:

WEST BAY - GREAT BAY FLEET

ENTRANCE
WEST BAY - GRBAT BAY
SEAFUIT RIVER

Cruisers

Sailktoats

Auxiliesry Sail

Charter Zoats

TOTALS

COTUIT BAY - SEAPUIT RIVER FLEET

Cruisers

Sailboats

Auxiliary 5ail

Charter-Boats

TOTALS

TGTALS % COMBINED FLEETS

LENGTH
{Feet)

40-50
53-60
60-75
20-39
30-40
4-50
50-60
30-49

30-LE
L5~67
65-175
20-3

Lo-59
30-42

AVERATE
DEPRECIATED

VALUE

TABLE 4-5 (CUNTINUED)

AVERAGE
DAYS OH FLAY A
CRUISE

$12,500
25,000
50,000
2,000
15,000
20,000
25,000
8,000

17,000
25,000
50,090

2,000
15,000
20,000

3,000

$4D :
Lo
170

-~

299
140
80

- = -3

3760

10
7
160

-~ W

170
70

S

$480

$1,240

VALUE

oF ABSENCE

SENEFITS FR'M DMPROVEMENTS T¢ NEW LOCALLY “ASED RECREATIDNAL CRAFT

ON CRUISE

FLAN B

10t
81
81

3o
L0
160

290
130

$660

Same as Flan A

$heo

51’1}40

FLAN C

100
|/t

$L0
1o
160

230
10

$SLO

2]

3540

PLAN D

1
8

31

Same as Plan B

$660

4190

Gime as Flan B

Same as Flan O

Same gs lan B

Same 2s Ilan F
Same as Man C

Same as Plan A

fable A-%
Pare 3 of 3

8
61
61
61

Seme as Tlan G

$32

Same as Mar P

410

$.0



TVFE OF
CRAFT

CHANNEL DE ITH:

AVERAGE
LENGTH  DEPRECIATED
(Feet)  VALUE
ENTRANCE

WEST 3AY - GREAT BAY
SEAWIT RIVER

NARROWS

WZIST BAY - GREAT :AY FLEET

Cruisers

nailsosts

Auxiliary Sail

Charter coats

TOTALS

10-50-
5060
€0-75
20-30
30-40
49-50
50-6)
30-40

312,500
25,000
£9,000

1,570
12,000
13,009
22,50

k4,030

COTUIT BAY -~ SEAPUIT RIVER FLEET

Cruisers

S5ailboats

Auxiliary Sail

Charter 3oats

TOTALS

30=45
L5-69
60-75
29-30
30-k0
Ln-50
50-69
30-40

TOTALS (F CLMEINED FLEETS

9,000
25,009
50,000

1,500
12,000
18,000

22, 500
1,700

TAELE A-6  BEXEFITS FROM IMPROVEMENTS T, THANSFEZHED RECREATIONAL CRAF T

Table A-6
race 1 of 3
NUMBER AND DEPRECIATED VALUE CF BOATS EXPECTED TO BE TRANSFERNED BECAUSE OF IMPROVEMEHT
PLAN A FLAN B PLAN C FLAN D TLEN B VAN F FLAN G PLAN H FLAN I
No. Value No. Value No. Value No. Value Yo. Value No. Value No. Val we No. Vdlue No. Val ue
12+ i im 100 1 iy fir g 81
120 Qt gt a1 a1 81 & 41 &1
120 gt - - 8 61 61 - 64
121 - - 8t 8 - - 61 61
2 ¢ 25,000 2 25,000 1 12,8500
2 5,000 2 50,000 -
1 50,000 ; 1 50,000 '; = ; - ‘; 2
! 6 ) bl
i ug,ooo P 4 hg.ooo 3 3 3 - 2 2
l' ,OOO o 1 l ,000 Q o V] - @ Q
3 & 5 § § E
i 22,570 1) 1 22,500 @ ] ) - 175} v
1 4,000 1 4, 009 1 L, 000
17 $ 225,000 17 225,990 16 223,500 17 225,000 17 225,000 17 225,000 L 19,500 L 19,500 N 19,500
1 g, 000 1 9,000 - 1l 9,000 "1 9,000 1 9,000
2 50,000 2 50,720 - 1 25,000 - - -
1 55,000 1 50,000 - - ‘2 - - c; c:
3 4,500 3 LS00 - 3 1,500 o 2 3,000 2 3,000 o &
3 36,000 2 2k, 000 - 2 24,900 @ 1 12,200 - b 2
1 22,500 1l 22,500, - - ﬁ - - 5; §3
1 L,o00 1 Ly,oon - -- - -
13 $ 194,000 12 182,000: 0 8 89,500 12 182,000 h 21, 000 3 12,000 0 3 12,000
30 § 109,000 29 407,000 16 223,500 25 395,500 29 407,000 21 249,000 7 31,500 ly 19,500 7 31,500




TABLE A-% (CONTINUED) BENEFITS FROM IMPROVEMENTS TC TRA.SFERRED YECREATIONAL CRAFT Table A-6

Fage 2 of 3
AVERAGE VALUZ OF GAIN T0O TRANSFERREDL CRAFT _
LENGTH D.PRECIATED FLAN A FLAN B FLAY C YLAN D FLAN E FLAN F PLAY G FLAN H PLAN I
TYIS J¥ CRAFT (Feet) VALUE % 4 % $ % 3 7 $ % $ 7 $ = $ 2 $ Z $
CHAMNEL Dp PTH: ENTHAN CE 12 10t 101 101 101 10 8 Bt 8t
WEST BAY = GRRAT BAY 12¢ gr 8t 8t 81 -8 &t X 61
SEAPUIT RIVER 12! 8¢ - - 81 i 61 ér - &t
NARAOWS 12t - - 8 8 | - - é 6
WEST BAY - SREAT BAY FLEET
Cruisers UD=50 12,500 7.6 1% 0.6 150 0.6 150 : 0.3 10
51-69 25,000 0.8 koo 0.8 Loo 0.8 uno Q.3 -
m @ m < O
-] [+ o
Sailboats 20-30 1,500 0.7 50 0.7 50 9,7 4o & g = 0.k 10 = =
Auxiliary Sail 30-49 12,000 NG 290 0,6 290 0.6 299 1 2 @ - - a a8
59-59 18,000 1,1 220 1.8 150 9.8 140 % g g - - 2 0
o 5
5y-) 22,500 1.6 360 1.1 250 1.1 250 Z Z “ 0.5 - “ @
Charter Boats -4 4,000 0.5 20 0,5 20 2.5 20 0.3 10
TOTALS 2,020 1,700 1,690 1,700 1,700 1,700 &0 60 69
COTUIT BAY - SEAFUIT RIVER FLEET .
Cruisers 30-45 9,000 2.3 30 9.3 30 - .- 0.3 30 0.3 30 - -
45-60 25,000 1.1 550 1.1 550 - 0.8 200 0.3 - 9,3 - - -
60-75 50,000 1.3 650 1.3 650 7.3 - 0.8 - "g 0.5 - 9.3 - - - i
Sailboats 20-30 1,500 1.5 70 1.5 0 - - - - o 1.1 0 1. 0 - - 1
Auxilisry Sail 30-40 12,000 1.8 650 1.8 3o - - 0.9 230 @ N6 77 9.3 - - - o
h0-50 18,000 2.1 38 2.1 380 0.3 - 1l 290 2 0.8 - - 0.5 - - - E
50-60- 22,500 2.7 610 2.k 540 0,3 - 2.0 - 3 0.3 - - - . - )
f‘harter B)ats 30"1'40 h’mo 005 20 0.5 20 - - - - 003 - r)oa - - -
TOTALS 2,960 2,670 0 720 2,670 130 60 0 60
TOTALS OF COMBINED FLEETS L, 980 1,370 1,690 2,420 1,370 1,830 120 &0 120



TYFE OF
CRAFT
CHANNEL DEPTH:

LENGTE
{ Feet)
EN TRAYNCE

NA FOWS

WEST 3AY - GREAT BAY FLEET

Cruisers

Sailboats

Lux. Sailboats

Charter boats

TCTALS

COTUIT BAY-SEAFUIT RIER FLE

Ln=-50
5N-60
&N-75
20-30
30-47
L7-50

. 50-60

3310

WEST BAY - SREAT BAY
SEAPUIT RIVER

Cruisers

Sailboats
Aux. Sailboats

Charter Boats

TCTALS

TOTALS JF COMBINED FLEETS

AVERACE  AVERAGE
DEPRECIATED DAYS ON
VALUE CRI'ISE
312,5m 2
25,000 3
52,000 7
1,500 -
12,000 7
18,000 7
22,500 7
L,"" -
ET

$ 5,0 1
325,000 3
$59,000 7
1,500 -
12,000 7
18,000 7

22, 5 7

i1, 000 -

TASLE A-6 {Continved} BENEFITS FR.M IMPROVEMENTS TO TRANSFERHE.D_RECR}*,ATIONAL CRATT

Table A-6

Page 3 £ 3
VLLUE OF ABSENCSE ¢4 CRUISE
FLAN A PLAN B FLAN C FLAN D PLAK & FLAX F FLAY G FLAN Y FLAN I
12¢ 19t 10* 10t 10? 100 81 - 8t 81
128 g 8 8t ar . B 61 61 6!
121 £ - - Rt Y ér - 6
120 - - &1 g - - 61 6t
310 $10 - o
5 20 fos] foa] m m - [ &
0 5 8 5 S - § 5
- - oy & o gt - &
10 10 s 5 2 2 - s @
10 10 @ o - £
2n 12 w0 L5} &2 o - 0
$70 $60 $60 #0 $60 - 360 $0 ) $n
a0 $10 - -
30 39 - - m (&) o (S &)
- - - - g g 5 § :
30 20 - $10 B! n s & 5
20 20 - 10 @ o 3 a @
30 29 - - g 2 g = g
3129 2100 0 $20 3100 %0 g0 $0 $0
$190 3160 $€0 Ealy) 8160 $60 $o $0 $0



T

TYPE OF CRAFT

CHANNEL DEFTH:

Cruisers

Sail' oats
Auxiliary Sail

Cruisers

Sailboats
Auxiliary Sail

TOTALS

TABLE A-7 BENEFITS FiuM IMFROVEMENTS TO PRESENT TRANSTENT RECREATIONAL CRAFT

AYERAGE

LENGTH D, PRECIATED

( Feet) VALUE

ENTRANCE

WEST BAY ~ GREAT BAY

SEAPUIT RIVER

NARROWS
25-40 $6,000

-5 12,500
50=60 25,000
60-75 50,000
20-30 1,500
30-40 12,000
40-50 18,000
25-40 $ 6,000
40-50 12,500
50-60 25,000
€0-15 50,000
20-30 1,500
30=40 12,000
40=50 18,000

FRESENT NO.
OF TRANSIENT
30AT DAYS

200
300
200
190
100
500
100

200 . -
300
200
100
100
500
100

$1,500

'
i

FLAN A PLAN B PLAN C FLAN D
12 10 10" 100
120 | s gt g
121 L g - -
12?! ! - - 8

GAI IN PERCENT RETURN
0,9 I 0.9

! - .m m
1.2 1.2 g g
1,6 1.2 £t o
1.1 1.1 a &
0.9 0.9 £ £
1,6 1.2 ? *

!

PLAN E
i

8¢

gt

g1

Same as Flan B

FAN F
10¢
L
Al

Same 28 Flan B

210
360
k8o
10
3%
180

$1, 570

360

360

10

330
130

$1,400

o /|
-8
g !
3 a
2 g
Py [/p]
$1,l00 $1,h0

Same as Flan B

3_71,1;00

VALE OF GAIN TO PRESENT TRANSIENT CRAFT

Same as Flan B

$ 1,400

FLAN G

By
&

2.5
0.t
Dl

0.6

110
120

120

10

$ 360

Table A-7
Page 1 of 1

FLAN. H

Same as Flan G

Same asFlan G

$ 360

PLAN I

81
&t
3
&t

Seme as PFlan G

Same as Plan G

-
S



TABLE A-f  BENEFITS FROM IMPROVEMENTS Tu NE+ TRANSIENT RECREATIONAL CRAFT Table A-8

Page 1 of 1
AVERACE @
TYFE OF CRAST LENGTH DEFPRECIATED FLAN A FLAN B FLAN C FLAN D FLAN E FLAY F FLAY G PLAN H FLAN I
(Feet) - VALUE
CHANNEL DEPTHS: ENTRANCE 121 i 10 10t 10° jmv 8t 8 81
WEST BAY - GREAT BAXY 12! 8¢ 81 g 8r 8 b _ 6t 6t
SEAPUIT RIVER 12t 8 - - 81 6 61 - 61
NARROWS 12° - - g1 g - - 61 &
|
I
NUMBER OF SOAT DAYS OF NEw TRANSIENT CRAFT DECAUSE .°F IV PRO VEMENT
Cruisers 4n=-59 $12, 520 20 2 | -
5060 25,000 Lo Lo - o - - - - .
60"?5 50,000 &) 50 = g 5 | - o
« = i & & <
Sailboats 2032 2,000 20 20 ! & = £ - o o
Auxiliary Sail 32-40 15,00 40 uo E a 8 8 - g “
: : © Lo Q )
1p-50 20,000 ) 60 §- g g - - 2 g
50~60 25,000 60 50 > « @ @ - 0 A
TOTALS 300 280 280 280 280 280 n 0 0
VALUE OF GAIN TO NEW TRANSIENT CRAFT [
% 5% $ 2 ¢ % T 3 . % % $ % 8 % 3
Cruisers 42-50 $12,570 0.6 1 0.6 10 f 0,3 -
5960 25,1700 0.8 50 9.8 o ” : 0.3 - . o
60-75 50,000 1.1 200 0,8 129 2 g - 5 ‘; 0.3 - = g
] !
Seiltoats 2730 2,000 0.1 - 0.0 - ol B & o o - & =
Auxiliary Sail 30=10 15,000 0.6 20 0.6 20 @ 3 9 @ - - a “
140-50 20,0 1.1 80 0.8 60 2 £ 2 g - - £ 2
50-60 25,000 1.6 1% 1.1 2 o @ & A 0.5 - “ ®
TO TALS $510 $ 310 $ 340 $30 $30 $ 300 $o $0 $0



CHANNEL DEPTH:  ENTRANCE
WEST BAY - GREAT BAY
SEAPUIT IIVER
NA RROWS

WEST BAY - GREAT BAY FLEET

Present Locally Based Boats

Natural CSrowth to Present Locally Based Boats
New Locally Based Bosts

Transferred Locally Based Boats

Present Transient Boats

Natural Growth to Present Transient-Boats
New Transient Boats

TOTALS

TUIT BAY - SEAPUIT RIVER FLMET

Present locally Based Boats

Natural Growth tc Present Locally Based Boats
New Locall ; Based Boats
Transferred Locally Based Hoats

TOTAL S

TOTALS OF CUMBINED FLEETS

TAHLE A-9

SIMMARY OF ANNUAL BENEFITS FRUM IMEROVEMENTS 10 ZECREATICNAL NAVIGATION

FLAN A
12+
12¢
120
12¢

$11,250
5,630
22,310

1)950

1,570
780
510

$ Lk, 000

$1,720
869
15,17
2, 8i

$20,590

$ 6L, 590

BENEFITS TOo

RECREATIOQONAL

NAVIGATION

PLAY B
ios
8t
Rt

$11,250
5,630
20,050
1,60
1,000
700

3L

511,010

$1,6ln
820
15,170
2,570

$ 20,200

$61,210

PLAN C

10t
8

$11,250
5,630
17,30
1,630
1,4m
770

340

$38,250

$90
Lo

$130

538,380

FLAN D

101
8y

8

$11,25
5,630
20,050
1,640
1,40
()

300

$ 41,010

$1L30
210
6,480
700

$7,820

$ 48,830

FLAN K
10t

g

81

g8t

$11,250
5, 630
20,950
1,640
1,40
700

3

$ 141,010

$1,540
820
15,170
2,570

$20,20

$ 61,210

FLAN F

19+
81

$11,250
5,630
2%99
1,640
1,4
700
340

- 11,79

$830
giv.y
2,190
130

3,570

$Lk , 58

$4,6m
2,31
2,750

360
180

$17,250

$710

370
2,130
60

$ 3,390

$13,550

FLAN H

8¢
6y

$L, 600
2,300
2,79

30
180

$19,250

$0

$17,250

Table A-©
Page ) of 1

PLAN I

8t
6t

61

$ 14, €00
2,300
2,70

360
180

$10,250

$7L0

370
2,130
&

$3,390

$13,550



TABLE A-10

Compariscn of Bernefits end Costs

Plens end No. of Trensient . Total Total.  Benefit
Chennel Depths Locally Boets . CArmusl  Annuel ‘Cost
Based Boats  Equivalent.  Benefits Charges Ratio
to . '
=~ Entrance Locelly Based
- West & Great Bey ._ o
« Seapuit R Totael Beme- Total Benme-
= Nearrows fited fited
Plan A 859 234 15.  13.6  $64,500 $114,300 0,57
12—.-12—12-1? ) ’
Plen B . 857 232 15,3  13.5 61,210 53,700 - 1.1
10~ 8~ 8- 0 , ‘
Plan © 830 170  15.3 13,5 38,380 . 28,710 0499
" 10w 8= 0- 0 | - e
Plen D 89 18 15,3 13.5 18,850 13,870 1.1
10- 8~ 0- 8 - ‘
Plan E 857 232 15,3 135 61,210 58,23 1405
10~ 8- 8~ 8 . - e
Plen F gie 217 1505  13.5 L5680  18;ho0 0.2
10- 8- 6= 0 : | -
Plan G 815 178 13.6 64y 13,550 5,200 0,28
B 6= 6= O |
Plen H 807 135 13.6 6oy 10,250 27,970  0.37
Bx b= Om 6 : _
Plen I 815 178 036

8= 6~ 6= 6

13.6 6oy 13,550 . 37,800




